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Abstract 
 
Although gratitude has been the subject of religious and philosophical interest for 
centuries, it is only in the last decade that it has become the focus of psychological research 
as part of the positive psychology movement. This literature review summarises the types of 
psychological research that have been conducted into gratitude, including the research 
conceptualising and developing assessments around it and exploring its associations with 
wellbeing, personality, social interaction, and health. The review focuses specifically on the 
research examining the relationship of gratitude to anxiety, depression and sleep, providing 
an outline of current theories about the relationship of positive affect to wellbeing, and a 
summary of the evidence to date. It is noted that there is comparatively little research on the 
impact of gratitude on anxiety and sleep but promising findings about the role of gratitude in 
the treatment of depression. Taken together, it will be argued, the current research supports 
the need for trials of gratitude interventions specifically with clinical populations. Finally, the 
review looks at the literature of experimental interventions using gratitude. Particular 
emphasis is given to what has been learnt through these trials that might guide the focus and 
design of future research. 
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1.1.0. Positive Psychology 
 
Until recently, there have only been a handful of psychological researchers with a 
particular interest in the positive aspects of human experience. These included, among others, 
Victor Frankl, Rollo May, Eric Fromm, Carl Rogers, Abraham Maslow, and Erik Erikson 
(Duckworth, Steen, & Seligman, 2005). This focus on the positive in psychology was 
introduced as an initiative within the profession in 1998, by Martin Seligman, then president 
of the American Psychological Association (Duckworth et al., 2005). Seligman and his 
colleagues conceptualised the ‘happy’ life as a pleasant, engaged and meaningful one, and 
began to explore ways of assessing and developing these aspects of human experience. 
Initially, researchers attempted to distinguish positive psychology from mainstream clinical 
psychology, characterising the second as focussed on ways of ameliorating negatives, while 
the former focussed on ways of increasing the positives in people’s lives, including people 
without clinical mental health problems. Seligman and others nonetheless recognised that this 
work had relevance for clinical practice. His own team explored ways in which positive 
psychological interventions (PPIs) might be useful in the treatment of depression (Seligman, 
Rashid, & Parks, 2006; Seligman, Steen, Park, & Peterson, 2005) and reviewed and 
encouraged the work of other researchers developing evidence-based positive interventions 
(Duckworth et al., 2005). Research in positive psychology has  proliferated, to the point 
where review articles have begun to appear to summarise and evaluate the progress and 
direction of research (Wood, Froh, & Geraghty, 2010). A recent meta-analysis  drew together 
evidence for the effectiveness of a range of PPI in increasing well-being and decreasing 
symptoms of depression, highlighting promising interventions and emerging research 
questions, as well as lessons learnt about effective research design (Sin & Lyubomirsky, 
2009). 
The most recent developments in the field are reflected in the term ‘positive clinical 
psychology’, coined by Wood and Tarrier (2010) to describe growing interest in the ways in 
which, rather than being distinct, insights from positive and clinical psychology can work 
together. One question underpinning this new focus is whether psychological functioning 
may be more completely understood as existing on a continuum which incorporates the full 
range of human functioning from clinically unwell to flourishing (Joseph & Wood, 2010; 
Wood & Tarrier, 2010). 
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This literature review will consider gratitude, one area of positive psychology 
research, and its application as a psychological intervention with a clinical population. It will 
summarise research regarding the conceptualisation and assessment of gratitude. In 
particular, research examining the relationships between gratitude and domains such as 
depression, anxiety and sleep will be reviewed, exploring existing theories and evidence for 
how these relationships are mediated. While much of the research on these relationships is 
correlational and only suggestive of the positive role that grateful trait and mood might have 
on affect generally, and in clinical conditions specifically, there exists a growing body of 
experimental research suggesting that gratitude interventions may have a role in the treatment 
of clinical populations. While gratitude interventions have arguably the strongest evidence 
base among PPIs, research results have been mixed. This review will examine what can be 
learnt from previous trials about how to structure effective experimental designs using 
gratitude interventions. 
 
1.2.0. Gratitude 
 
1.2.1. Conceptualising Gratitude 
Gratitude has featured in philosophical and religious writing for centuries but it is 
only in the last decade that it has become a focus of interest for psychologists. Much of the 
research in this fledgling area has attempted to conceptualise gratitude in psychological 
terms. While some of the highlights are included in this section, more detailed summarises of 
the key areas of debate are available in the literature (Emmons & McCullough, 2004; 
Emmons, McCullough, & Tsang, 2003). 
One influential definition of gratitude, offered by some of the earliest researchers in 
this area, Emmons and McCulough (2003), is that gratitude is a response arising from the 
sense of having received a gift. This response can be directed to a person or to an impersonal 
source, including God, nature or luck, and may include a general sense of life as a gift. 
Attempts have been made to distinguish gratitude from related concepts such as indebtedness 
(Mathews & Green, 2010; Watkins, Scheer, Ovnicek, & Kolts, 2006) or appreciation 
(Tucker, 2007). Psychological researchers reflecting on gratitude have noted its moral or pro-
social role in interpersonal interactions (Emmons & McCullough, 2003; McCullough, 
Kilpatrick, Emmons, & Larson, 2001; McCullough & Tsang, 2004). In parallel research into 
character strengths, Seligman and his colleagues included gratitude as one of the ‘virtues’ 
associated with transcendence, the others being appreciation of beauty, hope, humour and 
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spirituality (Peterson & Seligman, 2004). Writers have also generally recognised that 
gratitude exists as a passing emotion and a more pervasive mood, but  that in addition, it can 
be conceptualised as a trait or disposition (McCullough, Emmons, & Tsang, 2002; Wood, 
Maltby, Stewart, Linley, & Joseph, 2008) 
Early attempts to define and conceptualise the psychological construct of gratitude 
contributed to development of assessments for gratitude as a state and trait. Robert Emmons 
and his colleagues developed the six-item Likert-type Gratitude Questionnaire-6 (GQ6) 
(coefficient alpha =.82), a uni-dimensional model of gratitude capturing individual 
differences in grateful affect (Emmons et al., 2003; McCullough et al., 2002). Philip Watkins 
and his colleagues developed another measure, the 44-item Likert-type Gratitude, Resentment 
and Appreciation Test (GRAT) (coefficient alpha=.92; test-retest-reliability r=.90, p<.0001) 
(Watkins, Woodward, Stone, & Kolts, 2003). Their initial construction of gratitude suggested 
it included 1) a sense of abundance, 2) an appreciation of the contribution of others, 3) an 
appreciation of small pleasures, and 4) that people high in trait gratitude would acknowledge 
the importance of experiencing and expressing gratitude. After factor analysis, they found the 
GRAT loaded on the first three elements. A third measure, the 57 item Likert-type 
Appreciation Scale (AS) (coefficient alpha=.91) (Adler & Fagley, 2005) includes eight 
components: 1) gratitude for the things one has, 2) frequency of feelings of awe, 3) gratitude 
expressed regularly through behaviour (ritual), 4) a focus on the positives of the present 
moment, 5) positive feelings arising from the thought that life could be worse, 6) gratitude for 
benefits received, 7) an appreciation that nothing is permanent, and 8) gratitude for others.  
A factoral analysis of these three measures over two studies (N=206 & N=389) 
(Wood, Maltby, Stewart, & Joseph, 2008)  suggests there is little redundancy between their 
twelve subscales, one in the GQ6, three in the GRAT and eight in the AS.  Instead, the 
researchers argue, they appear to capture eight components of a larger concept, ‘gratitude’. 
Looking at this new and larger model of gratitude, Wood et al. (2010) have proposed that 
gratitude is ‘a life orientation towards noticing and appreciating the positive in life’, a much 
broader definition than those of earlier in the decade. They acknowledge though that the 
conceptualisation of gratitude continues to be a focus of active research and debate.  
 
1.2.2. Correlates to Gratitude 
Initially, as researchers explored the construct validity of their new assessments, 
research included analysis of the relationships between scores on gratitude measures and 
those of personality, wellbeing and affect (Adler & Fagley, 2005; McCullough et al., 2002; 
6 
 
Watkins et al., 2003). As such, there is now a substantial body of evidence for correlates to 
gratitude. Wood et al. (2010) summarise gratitude research in the areas of personality, 
wellbeing, relationships and health. In the area of personality, for example, it has been found 
that people who are higher in trait gratitude are more extraverted, open, agreeable, 
conscientious, and less neurotic compared to those lower in trait gratitude. In particular, they 
tend to be less angry and hostile, depressed and emotionally vulnerable than those lower in 
trait gratitude (Wood, Joseph, & Maltby, 2008, 2009). Rather than gratitude being simply a 
repackaging of other positive personality features, there is growing evidence that it has a 
distinct role, predicting satisfaction with life and psychological well-being over and above the 
level of these personality constructs (McCullough et al., 2002; McCullough, Tsang, & 
Emmons, 2004; Wood, Joseph, et al., 2008; Wood, Joseph, & Maltby, 2009; Wood, Maltby, 
Gillett, Linley, & Joseph, 2008).  
Some of the most promising research has been the consistent finding of moderate to 
strong associations between gratitude and wellbeing (See Appendix and Froh, Kashdan, 
Ozimkowski, & Miller, 2009; Sin & Lyubomirsky, 2009; Wood et al., 2010). Wood et al. 
(2010) summarise the findings into four categories. Gratitude has been associated with lower 
levels of symptoms associated with 1) psychopathology, 2) higher levels of general emotional 
wellbeing including subjective wellbeing and positive affect, and with both 3) existential and 
4) humanistic concepts of wellbeing. The term ‘existential wellbeing’ refers to a distinction 
between positive affect or pleasantness, also called subjective wellbeing, and a wellbeing 
based on mastery, personal growth, purpose in life and self-acceptance, also called 
psychological or eudemonic well-being (Wood et al., 2010). Closely associated to this are 
humanistic conceptions of wellbeing including self-congruence and authenticity, as distinct 
from self-alienation (Joseph & Wood, 2010). 
As might be expected from earlier conceptualisations of gratitude as a moral virtue 
bearing on the interpersonal domain, there is now considerable research pointing to positive 
associations between gratitude and relationships (Wood et al., 2010). In addition, a fourth 
area of research into gratitude has centred around its relationship to physical health. There 
has been less research in this area, but some of the findings are promising and suggest 
exciting emerging areas for gratitude research (Nelson, 2009). These include the suggestion 
that gratitude is associated with lower stress and improved sleep (Emmons & McCullough, 
2003; Linley, Hendrickx, & Osborne, 2009; Wood, Joseph, Lloyd, & Atkins, 2009; Wood, 
Maltby, Gillett, et al., 2008). 
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1.3.0. Positive Emotions, Gratitude and Wellbeing 
 
Researchers have posited a range of mechanisms by which positive emotions may 
contribute to wellbeing. Gratitude research has built on this, looking at whether and to what 
extent these theories might account for the role of gratitude in wellbeing, including wellbeing 
in those experiencing clinical disorders.  
One of the most influential theories in the area of positive psychology suggests that 
positive emotions act to broadened thought repertories and to build enduring psychological 
and physical resources (Fredrickson, 2001). Fredrickson, who developed this theory, has also 
explored the indirect evidence now accumulating that gratitude might act in these ways 
(Fredrickson, 2004). Along similar lines, Duckworth et al. (2005) suggest that positive 
psychological interventions (PPIs) are of value first because they build pleasure, engagement 
and meaning. This has found support more recently in a large longitudinal study by Wood 
and Joseph (2010) (N=5566) in which the absence of positive psychological wellbeing was a 
risk factor for depression. Second, argue Duckworth et al. (2005), PPIs may be valuable 
because in building pleasure, engagement and meaning they may act to counter emotional 
disorder. Referring to the work of Fredrickson (2001), they emphasise the potential for 
positive emotions to ‘undo’ negative emotions. In this regard, Nelson (2009) suggests that 
gratitude may have a unique role in undoing specific negative emotions such as anger and the 
stresses associated with a materialistic focus. In addition, Seligman and his colleagues 
suggest that positive emotions help people find positive meaning in difficult situations 
(Seligman et al., 2006; Seligman et al., 2005), a result which may lead to a positive upward 
spiral of  emotion and broadening thinking, in contrast to the negative downward spiral 
associated with negative moods and depression. Watkins et al. (2003) had speculated that 
while gratitude adds to wellbeing or happiness, happiness might also increase gratitude in 
another form of that upward spiral. Duckworth et al. (2005) also point to the apparent 
buffering effect that positive emotions may have (see also Fredrickson, Tugade, Waugh, & 
Larkin, 2003). There is some support for a buffering role for gratitude specifically, in the 
findings of Krause (2009) that levels of gratitude in a sample of older adults  (N=818) were 
associated with reduced risk of depression in the face of financial stress. 
Reflecting specifically on the ways gratitude might contribute to wellbeing, Watkins 
(2004) suggested that gratitude might 1) increase capacity to enjoy benefits, 2) counter 
emotional adaptation to circumstances, including good ones, by reminding people of benefits 
experienced, 3) direct attention away from what one does not have and the negative emotions 
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often associated with this, and thereby also aid in delaying gratification, 4) assist in offering 
coping skills for handling losses and other stressful events including trauma, and 5) 
contribute to a positive memory bias and increased focus on the positives in life, as well as 6) 
increasing social reward, though an other-directed focus. Finally, Watkins argued that many 
of these mechanisms suggested a role for gratitude in the prevention of depressive episodes. 
He was one of the first authors to make this case and the research that has followed is 
outlined below (see section 1.4.2.).  
Following initial theoretical speculation about the role of gratitude in wellbeing, 
researchers have begun to investigate the particular mechanisms at work in gratitude. For 
example, in a correlational study with psychotherapy outpatients (N=72), Toussaint and 
Friedman (2009) found that the link between gratitude and wellbeing was at least in part 
mediated by positive affect and positive beliefs as measured by the Friedman Affect and 
Belief Scales (Friedman, 1993, 1998). In two studies with college students (N=206 and 
N=84), the first of which included the use of the Behavioral Inhibition System and 
Behavioural Activation System measures (Carver & White, 1994), Tucker (2007) found that 
happier people tended to have more appreciation and a greater sensitivity to reward, and 
actually appreciated benefits which were of lesser significance, compared to less happy 
people.  
Research is also shedding light on the things that may mediate the effect of gratitude. 
For example, in a correlational study with college students (N=236) Wood, Joseph and Linley 
(2007) found that coping style mediated the effect of gratitude on stress. Gratitude correlated 
positively with such coping styles as, seeking emotional and practical social support; positive 
reinterpretation and growth; active coping; and planning. In contrast, it correlated negatively 
with behavioural disengagement, self-blame, substance use and denial. As coping style did 
not significantly mediate the relationship of gratitude to happiness, depression and 
satisfaction with life, the researchers speculated that gratitude may impact on different 
aspects of wellbeing in different ways.  
There is also evidence of the relationship between gratitude and stress in the 
longitudinal study by Wood et al. (2008). In separate three-month trials with college students 
(N=156 & N=87), they found that gratitude predicted depression, stress, and levels of 
perceived social support over the first term at college, a time frequently experienced as one of 
transition. These relationships to trait gratitude were present over and above the effect that 
could be attributed to the Big Five personality domains and facets. Evidence of an association 
between stress and gratitude is of particular interest because of the known interrelationships 
9 
 
between anxiety, stress and depression (see for example, Lovibond & Lovibond, 1995). There 
is, for example, the possibility that in addition to acting directly on anxiety and depression 
(section 1.4.2. below) gratitude may act indirectly through its relationship to stress.  
 
1.4.0. Gratitude, Sleep, Depression and Anxiety 
 
1.4.1. Gratitude and Sleep 
The earliest evidence suggesting a causal effect of gratitude on sleep quality came 
from Emmons and McCullough (2003). In a series of three often-cited studies, they asked 
participants to complete a gratitude journal or comparison exercise. The first two studies were 
conducted with college students who were asked to complete journals, respectively, 1) 
weekly for ten weeks (N=201) and 2) daily for two weeks (N=116). The third study used a 
sample of people with neurological conditions (N=65) who were asked to complete journals 
daily for three weeks. In Study 2 and 3 above, they asked participants about total sleep 
duration, difficulty falling asleep and how refreshed they felt after sleep. No effect on sleep 
was noted in Study 2. In Study 3 participants in the gratitude condition reported more hours 
sleep and feeling more refreshed than the comparison group. Martínez-Martí, Avia, and 
Hernández-Lloreda (2010) conducted a partial replication of the Emmons and McCullough 
studies, using the same post-test questions about sleep, and adding a question about the depth 
of sleep. In their 2-week trial with Spanish college students, participants in experimental and 
comparison conditions did not report significant differences in sleep. Possible explanations 
for the discrepant findings include the length of the trials, three weeks, rather than two, and 
the population, one with neurological conditions rather than college students. In the absence 
of pre-test measures of sleep quality and mood, it is possible to speculate that the group with 
neurological conditions began with poorer perceived sleep quality and so had more scope for 
improvement. In addition, it appears that participants in Study 3 above (Emmons & 
McCullough, 2003) were given specific instructions to complete the diary as close to bed as 
possible. As this specific instruction is not mentioned in the early studies or Martínez-Martí 
et al. (2010), it is possible that timing had some relationship to reported sleep quality. 
In a quasi-experiment (N=90) with an English sample, Hyland, Whalley and Geraghty 
(2007) found that after a one-night trial of what the researchers styled ‘Gratitude Sleep 
Therapy’, writing about things for which they felt grateful, 75% of participants reported 
improvement in sleep quality, 9% reported no change and 16% got worse, using a measure of 
perceived sleep quality (Geers, Weiland, Kosbab, Landry, & Halfer, 2005). While this study 
10 
 
was about the association of expectancy and self-salience of a therapeutic ritual to trial 
outcome, rather than the role of gratitude in sleep, the size of this finding suggests the need 
for well-designed gratitude interventions with sleep.  
Recent correlational studies have added more conventional evidence for an 
association between gratitude and sleep. With a large community sample (N=401), Wood, 
Joseph, Lloyd and Atkins (2009) found that dispositional gratitude was associated with 
greater subjective sleep quality and sleep duration, and less sleep latency and daytime 
dysfunction. This link was mediated by more positive pre-sleep cognitions and less negative 
pre-sleep cognitions (Linley et al., 2009). Other related findings come from a trial examining 
relationships among ethnicity, stress, and health (Tomfohr, Ancoli-Israel, Pung, Natarajan, & 
Dimsdale, 2011). Participants (N=135) were asked about perceived uplifts, defined as “events 
that make you feel good” and hassles, defined as “irritants”. Researchers found that perceived 
uplift intensity was associated with better subjective sleep and better polysomnography-
assessed sleep, specifically, decreased time in Stage 2 sleep and increased time in slow wave 
sleep (SWS). Both studies used the Pittsburgh Sleep Quality Index (Buysse, Reynolds Iii, 
Monk, Berman, & Kupfer, 1989), a 19-item self-report questionnaire of subjective sleep 
quality.  
Although perceived hassles and uplifts, pre-sleep cognitions and completing a 
gratitude journal before bed are distinct and may each impact on sleep in different ways, there 
are nonetheless conceptual similarities, notably in the idea that what people think and feel 
about their life experience and what is on their mind prior to bed may have implications for 
their sleep quality. Other related mechanisms that have been suggested include the well-
known role of personality as a predictor of sleep quality. In this regard, it is interesting to 
note that Wood, Joseph, Lloyd et al. (2009) found that gratitude significantly predicted sleep 
quality when the Big Five and social desirability were controlled. In addition, there is the 
possibility that gratitude affects sleep through its relationship to positive affect and wellbeing. 
As an example, eudaimonic wellbeing has been found to have a significant association with 
sleep, even when levels of depression are taken into account (Steptoe, O'Donnell, Marmot, & 
Wardle, 2008). 
 
1.4.2. Gratitude, Anxiety and Depression 
Researchers have noted specific associations between gratitude, anxiety and 
depression. Waktins et al. (2003, Study 2) found gratitude inversely related to anxiety, 
depression, the percentage of the time people reported they were unhappy, anger, and 
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negative affectivity (N=66). Similarly, McCullough et al. (2002) (N=238) found trait 
gratitude negatively associated with negative affectivity, including anxiety and depression, as 
measured using the Brief Symptom Inventory (Derogatis & Spencer, 1982). A large 
correlational study of the role of religion in mental illness (N=2621) found that ’thankfulness’ 
was one of only two factors associated with reduced risk of a number of internalising and 
externalising disorders, including major depression, generalised anxiety disorder (GAD), and 
phobia (Kendler et al., 2003). Another factor, ‘unvengefulness’, which incorporated a number 
of gratitude versus ingratitude items, was also significantly associated with reduced risk of 
major depression, GAD, and phobia. Although these findings are suggestive of a relationship 
between gratitude and mental illness, the items used for these factors were not intended to 
capture the breadth of the concept ‘gratitude’ as that term is now being used in psychological 
research (Wood et al., 2010).  
1.4.2.1. Gratitude and depression. Watkins et al. (2001; 2003) noted that the 
relationship of gratitude to depression had been found in three studies where the Beck 
Depression Inventory was negatively correlated with the GRAT (N=154 -.34; N=66 -.54; 
N=57 -.56). They found that people with clinical depression had scores almost two standard 
deviations lower on the GRAT than non-depressed controls. In addition, non-depressed 
individuals with a significant history of depression had reliably lower GRAT scores than non-
depressed individuals without this history (Watkins, 2004). This was supported by another 
study, also with a non-clinical college sample (N=96), which found that people high in self-
reported depressive symptoms, as measured by the Center for Epidemiologic Studies 
Depression Scale (CES-D; Radloff, 1977), reported lower levels of gratitude in their daily 
mood than those with lower levels of depressive symptoms (McCullough et al., 2004).  These 
results, and those reported earlier, prompted Watkins to speculate that lower gratitude 
constituted a vulnerability factor and to wonder whether interventions aimed at developing 
gratitude might have a role in the treatment of depression and relapse prevention. 
While most of these results are correlational and do not permit a conclusion about a 
causal relationship between gratitude and depression,  the longitudinal research of Wood, 
Maltby, Gillet et al. (2008) (described in section 1.3.0. above) is suggestive. There is now a 
growing body of experimental data pointing to the effectiveness of PPIs, including gratitude 
interventions, in reducing depressive symptoms. In their recent meta-analysis, Sin and 
Lyubomirsky (2009) found this pattern was significant (25 studies; mean r= .31). The current 
review located two studies that did not find a significant effect of gratitude interventions on 
depression. Unfortunately, the Della Porta, Sin and Lyubomirsky data is unpublished (2008, 
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as cited in Lyubomirsky & Sin, 2009) and in the second case, only the abstract was available 
at the time of writing (Mallen Ozimkowski, 2008; for further details see Appendix A). 
The most noteworthy trial of gratitude interventions with depression was that 
conducted by Seligman et al. (2005). In a one-week internet-based study, they found that two 
PPIs that could be characterised as gratitude interventions significantly increased happiness 
and reduced depression in a mildly depressed population, in comparison with a control where 
participants wrote about their early memories every night. The interventions included 1) 
listing three things that went well each day and their causes (the ‘three blessings’ 
intervention) (N=59) and 2) writing and then delivering a letter of gratitude (the gratitude 
visit) (N=80). For the ‘three blessings’ intervention, the effects on depression status were 
significant (p<.05) post–test and then at one-week, one-month, three-month and six-month 
follow-up. For the gratitude visit, the effects were significant post-test, and at one-week and 
one-month follow-up. In 2006, Seligman and his colleagues further reported an uncontrolled 
internet-based trial (N=50) using the ‘three blessings’ intervention with a severely depressed 
population. When retested an average of 14.8 days later, 94% reported being less depressed, 
mean scores on the CES-D dropping from 33.90 to 16.90, into the border of the mild-
moderate range. Seligman and his colleagues have since developed Positive Psychology 
Therapy (PPT) for depression, a treatment that incorporates a number of PPIs, including these 
two gratitude interventions. They found this significantly effective in group and individual 
therapy for people with mild to moderate depression (Seligman et al., 2006). Unfortunately, it 
is not possible to disentangle the effects of the gratitude interventions in these results.   
Wood et al. (2010) suggest that taken together the correlational relationships between 
gratitude and depression are consistent with their definition of gratitude as an orientation to 
the positive in life, a conceptualisation that frames gratitude as essentially incompatible with 
the “negative triad” of beliefs about self, the world and the future commonly associated with 
depression. They argue these results are also consistent with the pattern of positive 
personality correlates to gratitude described earlier (section 1.2.2.), which are negatively 
correlated with and possibly protective against depression (Wood, Joseph, et al., 2008; Wood, 
Joseph, & Maltby, 2009). In addition to these possible mechanisms of action for gratitude in 
depression, and those suggested in the section on wellbeing (3.0. above), Watkins and his 
colleagues (Watkins, Cruz, Holben, & Kolts, 2008; Watkins, Grimm, & Kolts, 2004) found 
that gratitude increased positive memory bias, often impaired in depression, and  appeared to 
reduce negative intrusions and ruminative processes. These effects were evident even when 
levels of depression were controlled. It is in this context that Seligman et al. (2006) speculate 
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that their gratitude interventions work on a cognitive level, with the ‘three blessings’ 
intervention cutting across ruminative thinking and the gratitude visit supporting a shift from 
negative memories to positive. 
1.4.2.2. Gratitude and anxiety. Aside from the correlational findings described at the 
opening of this Section, there is little research on the impact of gratitude on anxiety disorders. 
The most promising study compared the effects of a gratitude diary (n=56) or thought 
monitoring and restructuring (n=28) on worry, using a waitlist control (n=56), with a 
population of anxious and depressed participants (Geraghty, Wood, & Hyland, 2010b). Using 
the clinical cut-offs for the Patient Health Questionnaire–Nine and the Brief Generalized 
Anxiety Disorder Scale, 64% of the sample were classified as depressed and 81% as anxious. 
Both interventions produced large pre-post effect sizes (gratitude diary, d=1.8; worry diary 
d=1.2) and there was no significance difference between them. This study provides the 
clearest suggestion thus far that gratitude interventions may have a role in the treatment of 
clinical anxiety conditions. 
 
1.4.3. Gratitude Interventions with Clinical Populations 
Many of the initial interventions in gratitude were intended to explore the construct of 
gratitude and its mechanism of effect, as well as its correlates and what mediated these 
relationships. While there is no doubt need for continued research into the mechanisms at 
play in gratitude interventions, some of the more recent studies have felt free to move beyond 
this focus to look directly at the effectiveness of gratitude interventions with clinical 
populations. Recent internet-based studies with English community samples are the first to 
compare gratitude diaries to Cognitive Behaviour Therapy (CBT) interventions for body 
dissatisfaction and worry (Geraghty, Wood, & Hyland, 2010a; Geraghty et al., 2010b). 
Paralleling the trial on worry (described in section 1.4.2.2. above), that for body 
dissatisfaction found the gratitude diary (n=40) was as effective as thought monitoring and 
restructuring (n=22) for changing appearance evaluation and body areas satisfaction 
(gratitude diary, d=.71 & .62; worry diary d=.48 & .74) and both were more effective than the 
wait list control (n=120). In both studies, the attrition rates were significantly lower for 
gratitude interventions, which the researchers speculate may be because participants found 
them more pleasant. This suggests a potential advantage of gratitude interventions when used 
with clinical populations. 
Although there has been promising correlational research into the relationship 
between trait gratitude and sleep, there has only been one trial suggesting a causal 
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relationship (Emmons & McCullough, 2003, Study 3). Similarly, while there have been 
consistent findings of a relationship between gratitude and wellbeing, including an inverse 
relationship to anxiety, there has only been one experimental trial to date, that with worry 
(Geraghty et al., 2010b; 4.4.2. above). Although there has been more research into the 
effectiveness of gratitude interventions with depression, there have only been a handful of 
trials, most notably by Seligman and his colleagues. Both sets of findings, the lasting effects 
in the first (Seligman et al., 2005) and the magnitude of effect in the second (Seligman et al., 
2006), led these researchers to call for further trials (see also Bono & McCullough, 2006; 
Watkins et al., 2008; Wood, Maltby, Gillett, et al., 2008). Taken together, this review 
suggests an urgent need for further trials of gratitude interventions with clinical populations, 
including those presenting with sleep difficulties, anxiety disorders and depression. 
 
1.5.0. Evaluating Gratitude Interventions 
 
Most of the studies examining gratitude have been correlational. As a result, although 
they have illuminated relationships to gratitude, they have rarely been able to confirm any 
causal effect on wellbeing. Appendix A lists the 22 experiments and quasi-experiments 
located for this review that have used gratitude interventions to explore this causal effect. The 
list has been limited to interventions specifically designated as ‘gratitude’. The ‘listing 
positives’ intervention in Seligman et al. (2005) is included as an alternate form of gratitude, 
as it was subsequently referred to as a ‘three blessings’ intervention in Seligman et al. (2006), 
and ‘blessings’ language has often been associated with gratitude interventions, beginning 
with those of Emmons and McCullough (2003). 
The recent meta-analysis by Sin and Lyubomirsky (2009) found evidence for the 
effectiveness of PPIs in improving wellbeing (49 studies; mean  r= .29). While gratitude 
interventions have been some of the most promising in this regard, the results of research 
have been mixed (Froh et al., 2009; Wood et al., 2010). Of the 22 studies listed, eight have 
positive results (Emmons & McCullough, 2003, Study 3; Geraghty et al., 2010a, 2010b; 
Hyland et al., 2007; Lyubomirsky, Tkach, & Sheldon, 2004; Seligman et al., 2006; Seligman 
et al., 2005; Watkins et al., 2003, Study 4). In two others, a significant association to 
wellbeing emerged but only in participants with lower levels of trait gratitude (Chan, 2010; 
Froh et al., 2009). What follows is a summary of some of the key design and methodology 
issues that have contributed to this picture.  
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1.5.1. Control Groups 
The first two previously described studies by Emmons and McCullough (2003, Study 
1 & 2) (see section 1.4.1. above), used gratitude interventions compared to a hassles control. 
Specifically, weekly (Study 1) or daily (Study 2), one group was asked to list up to five 
things for which to be grateful, and the other group was asked to list up to five hassles. The 
gratitude groups showed improved wellbeing in comparison with the hassles groups, however 
neither differed significantly from seemingly more neutral comparison groups. This pattern 
was replicated by Froh, Sefick, and Emmons (2008) and Martínez-Martí et al. (2010). 
Importantly, the studies by Emmons and McCullough, and Froh et al., did not use pre-test 
measures of functioning, a weakness that was rectified by Martínez-Martí  et al.. Their 
examination of the results indicated that the reason the gratitude group did better was due to a 
decline in well-being of the hassles group during the study. This concern, also mentioned by 
Froh et al. (2009), weakens the evidence base for gratitude interventions, although this is yet 
to be universally acknowledged in the research literature. Wood et al. (2010) note that Sin 
and Lyubomirsky (2009), in their meta-analysis, continue to treat the hassles conditions in 
these studies as a control measure, and in doing so include the comparatively positive results 
of the gratitude interventions as evidence of the effectiveness of PPIs. Wood et al. argue that 
this is inaccurate and misleading, as it is now apparent that the hassles groups were 
comparison conditions and that the gratitude intervention did not produce greater gratitude or 
wellbeing than more neutral control groups. 
The importance of the choice of control has proved to be important in other respects. 
Although Emmons and McCullough (2003, Study 1) felt that asking participants to list five 
events that had an impact was an effective control, Martínez-Martí  et al. (2010) found that 
participants in that group were more likely to report positive than negative events, suggesting 
that this may not have been an emotionally neutral activity. Similarly, Watkins et al. (2003) 
wondered if their control condition which asked participants to list things they wanted to do 
over the summer but were unable to do  (Study 3) generated negative affect. They found a 
small to moderate effect for decrease in negative affect (η2=.06). In a later study (Study 4) 
with different gratitude interventions they experimented with a seemingly more neutral 
control, asking participants to write about the layout of their living-room, and found a larger 
decrease in negative affect (η2=.10), and also significant increases in positive affect (η2=.12).  
There is growing support for and emphasis on no-treatment and waitlist controlled 
designs for gratitude and positive intervention studies (Sin & Lyubomirsky, 2009; Wood et 
al., 2010). As an example, in the third study in the Emmons and McCullough (2003) series, a 
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gratitude intervention was found to be significantly more effective in increasing gratitude and 
wellbeing than a no-treatment control. One of the strengths of the studies by Geraghty et al. 
(2010a; 2010b) is their use of waitlist controls.  
 
1.5.2. Sustainability of Effect 
As noted above, there is also growing appreciation for the value of a pre-post design 
(see also Watkins et al., 2003, Study 3), and 12 of the studies listed in Appendix A use this 
design. In addition, five include follow-up measures. The most promising of these results are 
those of Seligman et al. (2005) where statistically significant effects were present one to six 
months after interventions. Lyubomirsky, Dickerhoof, Boehm, and Sheldon (2011) recently 
reported that participants who self-selected into a happiness intervention and completed an 
optimism or gratitude intervention reported greater increases in wellbeing than those who had 
not self-selected and those in the control groups, six months after a trial (t(207)=2.00, p=.05, 
r=.14). It is noteworthy that in both studies, the long-term results were present in a context 
where participants reported continuing to engage in their assigned activity. The work of 
Seligman and colleagues in developing a suite of PPT suggests that gratitude interventions 
used in the context of other positive interventions may contribute to long-term and more 
sustained changes in mood (Seligman et al., 2005). Looking at the evidence of significant 
short-term effects, other researchers have suggested that the place of gratitude may be in 
short-term interventions, somewhat like the brief cognitive and behavioural interventions 
used at the beginning of CBT to shift mood (Bono & McCullough, 2006; Martínez-Martí et 
al., 2010). In this regard, the significant effects of gratitude journals in trials by Geraghty et 
al. (2010a; 2010b)(4.2. & 4.3. above) are promising for their use as a brief intervention in a 
clinical context. 
 
1.5.3. Type of Intervention 
A range of gratitude interventions have been used, including writing a letter 
expressing gratitude to someone, writing and delivering such a letter, thinking about benefits, 
thinking or writing about someone for whom one is grateful, and writing about good things, 
including in essay form, as a journal, or as a list. Several of the most powerful effects have 
been found with gratitude letters and gratitude visits (Duckworth et al., 2005; Seligman et al., 
2005). Possible downsides to this intervention may include the anxiety of participants 
anticipating the reception of the benefactor, and also whether participants actually perform 
the gratitude visit (Froh et al., 2009; Watkins et al., 2003).  
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Both the early trials in gratitude and those of positive writing have suggested that 
writing can engender positive emotion (Burton & King, 2009). This has not been found 
consistently, though. Watkin et al. (2003, Study 4; 5.1. above) unexpectedly found that 
asking participants to think about someone living for whom they were grateful (n=39) 
increased positive affect most, when compared to a gratitude essay (n=37) or letter (n=42).  
Similar findings have prompted researchers to wonder if written interventions interrupted the 
experience of positive affect (Froh et al., 2009; Sheldon & Lyubomirsky, 2006; Watkins et 
al., 2003, Study 3). Lyubomirsky, Sousa, and Dickerhoof (2006) suggested that while writing 
and talking about negative experiences may aid with processing and improve wellbeing, 
talking or writing at length about positive experiences may reduce their emotional impact. 
They found support for this in two trials (N=96 & N=111), with life satisfaction significantly 
increased from pre to post test for people writing and speaking about their worst experience, 
and for those thinking about their best experience. They offered as explanation for the 
positive effects of the extended positive writing interventions by Burton and King (2004) that 
these did not call for analysis but focussed on reliving the emotionally positive experience. In 
their third study (N=112) they found that writing about one’s happiest day, and particularly 
writing and analysing, was associated with reduced well-being and physical health from pre 
to post test, in comparison with simply replaying these mentally. In an eight-week pre-post 
study Chinese school-teachers (N=96) were asked to list three good things that happened to 
them weekly and then to reflect on the causes of these good events (Chan, 2010). Overall, 
participants experienced an increase in positive affect. There was no change in negative affect 
and only those lower in trait gratitude showed significant improvement in subjective 
wellbeing. It is possible that the effect of mental reflection contributed to the non-significant 
results in this study. Overall, these results suggest that written or thought-based gratitude 
exercises are more likely to affect wellbeing positively if they are brief or focussed on 
emotional reliving.  
 
1.5.4. Length, Frequency and Recency of Intervention 
Researchers have also wondered if the length of gratitude interventions might increase 
their effect. The longest intervention, the first by Emmons and McCullough (2003, Study 1), 
asked participants to record gratitude once a week for ten weeks. This was one of the few 
gratitude interventions to show an association between intervention and health, with the 
gratitude group reporting significantly (p=.01) more time exercising over the length of the 
intervention (nearly 1.5 hours more per week) than the comparison groups. Shorter studies 
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have not reproduced this. Interestingly though, interventions as brief as a week have shown 
lasting changes in affect (Seligman et al., 2005; see 4.2.1. above).  
Associated with length is the question of the intensity or frequency of the 
intervention. In the Emmons and McCullough (2003) series, the strongest effects on gratitude 
and affect were in trials with daily rather than weekly gratitude diaries. By contrast, 
Lyubomirsky, Tkach, and Sheldon (2004) found that thinking about things for which one was 
grateful once a week produced greater effect than doing this three times a week. They 
speculated that frequency might reduce novelty and freshness.  In other research they note 
that while an intervention may not need to be frequent it does need to be performed regularly 
to be effective (Sheldon & Lyubomirsky, 2006). Other authors speculate that this is more 
likely if the events are recent ones to which the person has not yet adapted (Koo, Algoe, 
Wilson, & Gilbert, 2008). This suggests a further complication in the design of the Emmons 
and McCullough (Study 1 & 2) trials and associated replications. In these studies, the 
gratitude and ‘events which had an impact’ conditions asked the person to think back over the 
last week, while the hassles condition asked people to consider the last day. It is possible that 
the hassles had an accentuated impact on affect because of their recency. 
 
1.5.5. Self-selection 
The relevance of self-selection for gratitude interventions has also been discussed. 
Participants in the most noteworthy trial of a gratitude intervention with depression 
(Seligman et al., 2005; summarised in section 4.2.1.) self-selected for a study to increase 
happiness. Self-selection is problematic for a number of reasons, the most obvious being that 
people who self-select into a study may systematically differ from others in unknown ways 
that then confound interpretation and generalizability of results. The counter argument, made 
by Lyubomirsky et al. (2011), is that self-selection into positive interventions corresponds to 
the real-world situation of people seeking assistance for psychological problems. These 
researchers added further nuance to this question when they found that college students who 
self-selected into a happiness intervention reported significant increases in wellbeing relative 
to those who had not self-selected (t(315) = 2.44, p=.02) and self-selected students assigned 
to optimism or gratitude interventions reported greater increases in wellbeing than those that 
practiced these activities but had not self-selected (t(311) = 2.20, p=.03). As reported above 
(section 5.2.), this difference was still significant at six-month follow-up but only for those 
who were self-selected and had completed evidence-based interventions (Lyubomirsky et al., 
2011). On this basis, they proposed that for positive interventions to be effective, people need 
19 
 
to use both an effective technique and one for which they have an intrinsic level of 
motivation.  
 
1.5.6. Baseline Levels of Gratitude and Happiness or Depression 
Early research suggested that people who were higher in trait gratitude might be 
comparatively more susceptible to gratitude interventions (Watkins & Ola, 2001). Although 
they were closer to their ceiling for gratitude and happiness, they made greater gains than 
those lower in gratitude. Watkins et al. (2003) suggest this might be because gratitude 
interventions felt easier and were more pleasant for grateful people. By contrast, Froh et al. 
(2009) and Chan (2010) found that only less grateful individuals benefited significantly from 
gratitude interventions, and Chan suggested this might be because less grateful participants 
and less happy people had more room for improvement. Sin and Lyubomirsky (2009) 
speculated on this when they found that depressed people benefited more from PPIs than 
those with lower levels of depressive symptomatology. They were not certain if this reflected 
a floor effect or something more substantive. There was no evidence that depression status 
moderated results and they argued that at the very least this finding went counter to the 
suggestion that depression might get in the way of people benefiting from positive 
interventions. That said, looking at the mixed pattern of results for gratitude interventions, 
Froh et al. speculated that those low in positive affect may need a more charged or potent 
intervention for it to have an effect, perhaps a gratitude letter and visit, for example. At this 
stage, it appears that the evidence is mixed as to whether gratitude interventions might be 
differentially effective for particular populations.  
 
1.5.7. Internet Interventions 
Six of 22 gratitude interventions included an internet component. There are potential 
weaknesses in this mode of delivery, though. Internet trials tend to have significant attrition 
rates (Geraghty et al. 2010a; 2010b). The internet-based trials included in Appendix A use 
self-selected and convenience samples, and so are also open to the threats to validity 
described above (5.5.).  
Internet-based studies have the advantage of offering comparative ease for 
recruitment and delivery. Other benefits include both the breadth of sample that is often 
attracted (Seligman et al., 2005) and the support these studies give for the potential of 
particular interventions to be used in e-therapy.  Sin and Lyubomirsky’s (2009) meta-analysis 
suggested that the most effective PPIs were delivered one-to-one. This holds out the 
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possibility that interventions that prove effective when self-administered may be even more 
effective when delivered in personalised e-therapy or face-to-face (Seligman et al., 2006).  
 
Conclusion 
 
Gratitude has emerged within the field of positive psychology research, with strong 
correlates to personality, wellbeing, social interaction, and health. This review has focussed 
first, on the literature around the relationships between gratitude, anxiety, depression and 
sleep, and the mechanisms that might mediate those relationships. This review has 
highlighted the key methodological and theoretical issues arising out of previous research that 
might inform the shape of further research. The merits of a waitlist or non-treatment control, 
a pre-post design, and some form of delayed follow-up are noted. If written interventions are 
to be utilised, they should be brief or focussed on emotion rather than analysis. Significant 
results can be produced with relatively brief interventions but over-frequent use of an 
intervention such as a gratitude diary may exhaust its effectiveness. Initial levels of gratitude 
and wellbeing may affect outcomes but there is not a consistent pattern in the research. There 
is now some evidence for the value of self-selection into positive interventions and for the 
use of internet designs, where applicable. It is noted, in particular, that little research has 
occurred into the relationships between gratitude and anxiety or sleep. The research into 
associations between gratitude and depression and the use of gratitude interventions in 
depressed populations has been promising. Recent trials of gratitude diaries for worry and 
body dissatisfaction suggest the value of specific trials for gratitude diaries with clinical 
populations, including clinically depressed populations. 
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Abstract 
 
The current study aimed to extend the research into the efficacy of gratitude diaries in the 
treatment of clinical populations with depression, anxiety and sleep difficulties. It was 
hypothesised that after completing a brief gratitude diary for three weeks, participants would 
have lower scores on measures of depression, anxiety, and perceived sleep difficulties, and 
higher scores on a measure of life satisfaction. These results were also expected to be evident 
at three-week follow-up. In a randomised waitlist-controlled trial with repeated measures pre-
, post- and follow-up design, participants (N=109, from Australia) aged 18-64 years with a 
current self-reported diagnosis of an anxiety disorder and/or depression, took part in a self-
help study via the internet. After completing the diary participants had lower scores on 
measures of depression, anxiety and perceived sleep difficulties and higher scores on a 
measure of subjective wellbeing than immediately pre-intervention. In addition, they had 
improved scores on a measure of stress. At three-week follow-up scores on depression and 
perceived sleep difficulties were no longer significantly different from pre-intervention, 
however improvements for subjective wellbeing and stress at post-intervention were 
maintained. At follow-up scores for anxiety had not only been maintained but had improved 
significantly beyond post-intervention results. This trial provides support for the use of 
gratitude diaries as a short-term intervention with a clinical population. Different patterns of 
anxiety and depression scores raise the possibility that gratitude interventions work 
differently to address depression and anxiety symptoms and provide support for the idea that 
gratitude interventions may have sustainable effects on anxiety symptoms. 
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2.1.0. Introduction 
 
Psychological research into gratitude has flourished in the last decade, as part of an 
emerging interest within the psychological profession in ‘positive psychology’. There is now 
considerable theory and research surrounding the conceptualisation of gratitude in 
psychological terms, the correlates to gratitude, and the mechanisms underlying those 
relationships. There is also a growing body of experimental research into the effect of 
gratitude interventions on wellbeing, mood and health. Although outcomes for gratitude 
research are some of the most promising in the area of positive psychology, less than half the 
trials to date show significant effect sizes. In part, this may reflect both methodological 
weaknesses and an early state of knowledge about the interventions being used. Parallel to 
that process, there have begun to be trials of gratitude interventions with clinical populations. 
The research reported in this paper builds on what has been learnt about effective trials of 
gratitude diaries, applying this to the treatment of anxiety, depression and sleep quality in an 
Australian community sample. 
 
2.1.1. Research foundation 
One reason for choosing gratitude as a focus of positive psychology clinical 
intervention is that it has a comparatively solid foundation for research. Much of the research 
in this still fledgling area has attempted to conceptualise gratitude in psychological terms. 
Detailed summaries of the key areas of debate are available in the literature (Emmons & 
McCullough, 2004; Emmons, McCullough, & Tsang, 2003). The development of several 
assessment tools for grateful mood, state and trait have been informed by and influencing 
these theoretical reflections on the definition of  ‘gratitude’; these measures include the 
Gratitude Questionnaire-6 (GQ6) (Emmons et al., 2003; McCullough, Emmons, & Tsang, 
2002), the Gratitude, Resentment and Appreciation Test (GRAT) (Watkins, Woodward, 
Stone, & Kolts, 2003), and the Appreciation Scale (AS) (Adler & Fagley, 2005). They, in 
turn, have contributed to a greater understanding of the conceptual components of gratitude 
and to the recent proposal of an overarching definition of gratitude as “a life orientation 
towards noticing and appreciating the positive in life” (Wood, Maltby, Stewart, & Joseph, 
2008).  
The availability of these assessment tools has enabled research into the correlates of 
gratitude. Some of the most promising research has been the consistent finding of moderate 
to strong associations between gratitude and wellbeing (See  Froh, Kashdan, Ozimkowski, & 
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Miller, 2009; Sin & Lyubomirsky, 2009). A recent review of gratitude research found 
gratitude has been associated with: (1) lower levels of symptoms associated with 
psychopathology, (2) higher levels of general emotional wellbeing including subjective 
wellbeing and positive affect, and with both (3) existential and (4) humanistic concepts of 
wellbeing (Wood, Froh and Geraghty, 2010). These results have been so promising that they 
encouraged the beginnings of experimental research to explore whether gratitude might have 
a causal effect in some of these relationships. Researchers focussed on the treatment of 
clinical populations have been particularly interested in correlational research suggesting that 
levels of gratitude are associated with lower levels of depression, anxiety and negative affect, 
increased levels of positive affect and wellbeing and improved sleep quality (See, for 
example, Linley, Hendrickx, & Osborne, 2009; McCullough et al., 2002; Tomfohr, Ancoli-
Israel, Pung, Natarajan, & Dimsdale, 2011; Watkins, 2004; Watkins et al., 2003; Wood, 
Joseph, Lloyd, & Atkins, 2009; Wood, Maltby, Gillett, Linley, & Joseph, 2008).  
 
2.1.2. Experimental trials 
Most studies examining gratitude have been correlational. While illuminating 
relationships to gratitude, they have rarely been able to confirm any causal effect on 
wellbeing. A recent meta-analysis by Sin and Lyubomirsky (2009) found evidence for the 
effectiveness of PPIs in improving wellbeing (49 studies; mean r = .29). While gratitude 
interventions have been some of the most promising in this regard, results have been mixed 
(Froh et al., 2009; Wood, Froh, & Geraghty, 2010). Of 22 studies of gratitude interventions 
identified in a recent search of the literature (Appendix A), eight provide clear support for 
intervention efficacy (Emmons & McCullough, 2003, Study 3; Geraghty, Wood, & Hyland, 
2010a, 2010b; Hyland, Whalley, & Geraghty, 2007; Lyubomirsky, Tkach, & Sheldon, 2004; 
Seligman, Rashid, & Parks, 2006; Seligman, Steen, Park, & Peterson, 2005; Watkins et al., 
2003, Study 4). In two others, a significant association with wellbeing emerged, but only in 
participants with lower levels of trait gratitude (Chan, 2010; Froh et al., 2009). Several other 
gratitude studies found positive results (Emmons & McCullough, 2003, Study 1 & 2; Froh, 
Sefick, & Emmons, 2008; Watkins et al., 2003, Study 3), but these results have been 
questioned because of the absence of pre-test measures and use of active comparison 
conditions that potentially induced negative affect, thus exaggerating any positive effect for 
gratitude (Froh et al., 2009; Martínez-Martí, Avia, & Hernández-Lloreda, 2010).   
Insights and questions from previous experimental research inform the current study. 
For example, early studies using gratitude interventions have highlighted the importance of 
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pre-test measures of mood (Froh et al., 2009; Martínez-Martí et al., 2010). There is also 
growing support for no-treatment and waitlist controlled designs for gratitude and positive 
intervention studies (Sin & Lyubomirsky, 2009; Wood et al., 2010). While a range of 
different gratitude interventions have been trialled, one of the most commonly used has been 
a form of gratitude diary. These have been used often enough to suggest that if written 
interventions are to be utilised, they should be brief or focussed on the emotion rather than on 
cognitive analysis of events (Lyubomirsky, Sousa, & Dickerhoof, 2006). Significant results 
can be produced with relatively brief interventions but the research suggests that over-
frequent use of an intervention such as a gratitude diary may exhaust its effectiveness 
(Lyubomirsky et al., 2004). 
Interestingly, of the 22 gratitude intervention studies identified, six used an internet 
component, including four key studies with clinical populations (Geraghty et al., 2010a, 
2010b; Seligman et al., 2006; Seligman et al., 2005). These trials have suggested that despite 
potential weaknesses with this mode of delivery, including the effects of attrition and the 
challenges to interpretation these may produce, the internet can be an effective tool for 
trialling interventions. These studies have also added to what is known about interventions 
that may translate into e-therapy and one-to-one settings. 
Of continuing interest to researchers is the question of the extent to which the effects 
of gratitude interventions are sustainable. There is evidence that when used in combination 
with other PPIs they are associated with long-term positive effects (Seligman et al., 2006). At 
least two trials of gratitude interventions as standalone treatments for mood have found long-
term positive effects, but both in the context where participants continued to engage in the 
activity (Lyubomirsky, Dickerhoof, Boehm, & Sheldon, 2011; Seligman et al., 2005). This 
raises the question of whether the key role for gratitude interventions in a general population 
may be as highly effective short-term treatments, somewhat like the brief cognitive and 
behavioural interventions used at the beginning of Cognitive Behaviour Therapy (CBT) to 
shift mood (Bono & McCullough, 2006; Martínez-Martí et al., 2010).  
 
2.1.3. Trials with clinical populations 
While most of the experimental studies looking at gratitude have considered the 
impact on affect and well-being, a smaller number have considered clinical populations, and 
it is these specifically that inform the current research. Correlational research suggests a 
relationship between trait gratitude and sleep, but of the five experimental studies that have 
explored this link, only two trials found support for a causal relationship. In the first, a 
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sample of people with neurological conditions (N=65) completed journals daily for three 
weeks; those completing gratitude journals reported more hours of sleep and feeling more 
refreshed than the no-treatment comparison group (Emmons & McCullough, 2003, Study 3). 
In the second study, Hyland, Whalley and Geraghty (2007) found that after a one-night trial 
of what the researchers styled ‘Gratitude Sleep Therapy’, writing about things for which they 
felt grateful, 75% of participants reported improvement in sleep quality, 9% reported no 
change and 16% reported their sleep worsened (Geers, Weiland, Kosbab, Landry, & Halfer, 
2005). While this study was considering the association of expectancy and self-salience of a 
therapeutic ritual to trial outcome, rather than the role of gratitude in sleep, the size of this 
finding suggests the need for well-designed gratitude interventions with sleep. 
Similarly, while there have been consistent correlational findings of a relationship 
between gratitude and wellbeing, including an inverse relationship to anxiety, there has only 
been one experimental trial to date examining worry (Geraghty et al., 2010b). These 
researchers compared the effects of a gratitude diary (n=56) or thought monitoring and 
restructuring (n=28) on worry, using a waitlist control (n=56), in a population of anxious and 
depressed participant. No significant differences were found between interventions, with both 
producing large pre-post effect sizes (gratitude diary, d=1.8; worry diary d=1.2). Paralleling 
these findings, a study investigating body dissatisfaction found a gratitude diary (n=40) was 
as effective as thought monitoring and restructuring (n=22) for changing appearance 
evaluation and body areas satisfaction (gratitude diary, d=.71 & .62; worry diary d=.48 & 
.74) and both were more effective than the waitlist control (n=120) (Geraghty et al., 2010a).  
Four studies have examined the efficacy of gratitude interventions in the treatment of 
depression, two of which reported significant positive results. In a one-week internet-based 
study, Seligman et al. (2005) found that two PPIs that could be characterised as gratitude 
interventions significantly increased happiness and reduced depression in a mildly depressed 
population, in comparison with a control where participants wrote about their early memories 
every night. The interventions included 1) listing three things that went well each day and 
their causes (the ‘three blessings’ intervention) (N=59) and 2) writing and then delivering a 
letter of gratitude (the gratitude visit) (N=80). For the ‘three blessings’ intervention, the 
effects on depression status were significant (p<.05) post–test and then at one-week, one-
month, three-month and six-month follow-up. For the gratitude visit, the effects were 
significant post-test, and at one-week and one-month follow-up. In 2006, Seligman and his 
colleagues further reported an uncontrolled internet-based trial (N=50) using the ‘three 
blessings’ intervention with a severely depressed population. When retested an average of 
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14.8 days later, 94% of the sample reported being less depressed, mean scores on the Center 
for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) dropping from 33.90 
pre-intervention to 16.90, into the border of the mild-moderate range. 
 
2.1.4. Research questions & hypotheses 
The current study aimed to extend the research into the efficacy of gratitude diaries in 
the treatment of clinical populations with depression, anxiety and sleep difficulties. Our 
primary hypotheses were that after completing a brief gratitude diary just before bed for at 
least three days a week for three weeks, participants would have lower scores on measures of 
1) depression, 2) anxiety, and 3) perceived sleep difficulties, and higher scores on measures 
of 4) life satisfaction. We also predicted that these results would be evident at a three-week 
follow-up. 
In addition to the design features already outlined, this study included a pre-post and 
follow-up repeated measures and waitlist controlled design. Participants engaged with the 
study via a study website where they were randomly allocated to conditions, downloaded the 
gratitude diary and completed outcome measures. While participants self-selected into the 
study, they were blind to the nature of the diary until entering the study. 
 
2.2.0. Method 
2.2.1. Participants 
Participants sought for this study were 18 years of age and over, living in Australia, 
could read English fluently and had a current diagnosis of depression and/or anxiety. 
There were 109 participants, 96 females (88%) and 13 males (12%). Research 
suggests up to a 2:1 rate of diagnosis for females to males for a number of anxiety disorders 
and for depression (Diagnostic and statistical manual of mental disorders : DSM-IV-TR, 
2000),  and it was anticipated that this would be reflected in recruitment. The sample ranged 
in age from 18-64 with a mean of 34 years (SD=10.80). Of the sample, 83% were born in 
Australia, and with regard to ethnicity, 91% were of Caucasian background and 3% 
Aboriginal/Torres Strait Islander.   
All participants included in the study reported a current diagnosis of an anxiety 
disorder or depression. Sixteen participants (14.7%) reported an additional Axis 1 diagnosis, 
one an Axis 2 disorder and two both an additional Axis 1 and 2 disorder. Of the participants 
who completed the Depression Anxiety Stress Scales (DASS) at entry to the study, scores on 
the Depression scale were in the normal range for 23%, mild range for 7%, moderate for 
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21%, severe for 20% and extremely severe for 29%. Scores on the Anxiety scale were in the 
normal range for 23%, the mild range for 13%, moderate for 22%, severe for 14% and 
extremely severe for 26%. Further descriptive details of the full sample and the relative 
composition of the Intervention and Waitlist Groups are presented in the Results section. 
Participants were recruited to the study website through advertisements placed on 
several mental health support websites and associated newsletters, as well as through 
university undergraduate and postgraduate association e-newsletters and bulletin boards, a 
local mood support service, a GP clinic, and via email using a snowballing method. 
Advertisements indicated the research was investigating the effectiveness of a brief diary in 
the treatment of depression and/or anxiety. 
Participants were advised that in recognition of their time, each time they accessed the 
website for one of the three or four stages of the study, they would be given the opportunity 
to opt into a draw for a $50 Coles Myer voucher.  
Ethics approval was obtained from the Deakin University Human Research Ethics 
Committee (DUHREC) (Project Number 2011-245) (Appendix B). 
 
2.2.2. Intervention 
The Gratitude Diary had four pages (Appendix C). The first provided a brief 
introduction: “There are many things in our lives, both large and small, that we might be 
grateful about. These might include particular supportive relationships, sacrifices or 
contributions that others have made for you, facts about your life such as your advantages and 
opportunities, or even gratitude for life itself, and the world we live in” (Emmons & 
McCullough, 2003; Sheldon & Lyubomirsky, 2006). Participants were instructed, “Each day 
you use this diary, think back over the past day and list five things in your life that you are 
grateful or thankful for.” They were provided with some examples and given the instructions:  
“Please complete the following diary on at least three days for each of the next three weeks, 
at least nine times in total. You may choose to print out and write on the diary, or to complete 
it as an electronic diary. Please complete the diary as close to sleep at possible but before you 
are drowsy.” The final three pages provided space for participants to keep the diary, one page 
for each week. 
 
2.2.3. Measures 
2.2.3.1. Demographic details. Demographic details were gathered via a 
questionnaire. The questionnaire inquired about gender, postcode, ethnicity, country of birth, 
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primary language, religion, level of education, employment status, mental health diagnoses 
and who made those diagnoses, regularly used substances other than prescribed medications, 
past and current treatment for anxiety and/or depression and sleep difficulties, and current 
medications.  
2.2.3.2. Gratitude. Trait gratitude was measured using the Gratitude Questionnaire – 
6 (GQ6), a six-item scale based on a uni-dimensional model of gratitude, designed to capture 
individual differences in emotional intensity, frequency, and density (Appendix D). Trait 
gratitude is a measure of stable individual difference in the disposition toward noticing and 
responding to grateful affect arising from perceived benefits. Items are rated on a seven-point 
agreement scale and summed, with higher scores indicating higher trait gratitude. The scale 
has a coefficient alpha of .82. Further information about psychometric development, factor 
structure, convergent and discriminant validity, and correlations with wellbeing are available 
in the literature (Emmons et al., 2003; McCullough et al., 2002).  
2.2.3.3. Subjective Wellbeing. Subjective wellbeing was measured by the Personal 
Wellbeing Index (PWI), which asks about satisfaction with eight life domains: standard of 
living, health, achievement, personal relationships, safety, feeling part of a community, future 
security and spirituality or religion (Appendix E). Items are rated on an 11-point satisfaction 
scale and then summed, with higher scores indicating higher satisfaction. Component and 
summed PWI scores are converted to a 0-100 scale format. The index has a correlation of .78 
with the Satisfaction with Life Scale (Diener, Emmons, Larsen, & Griffin, 1985), used widely 
in gratitude research. It has a Cronbach alpha of between .70 and .85 in Australia and 
overseas and test-retest reliability across one to two weeks of .84. Further details of 
psychometric development including scale composition, reliability, validity and sensitivity 
are available in the literature (Personal Wellbeing Index - Adult (PWI-A) (English), 2006).  
2.2.3.4. Anxiety and Depression. Anxiety and depression were measured using the 
Depression, Anxiety and Stress Scales (DASS), a 42-item measure (Appendix F). Items are 
rated on a four-point scale, with higher scores indicating greater severity/frequency of 
negative emotional symptoms, and then summed to produce scale scores for levels of anxiety, 
depression and stress, each calculated based on 14 items. The scales Manual provides general 
comparative guidelines for rating of severity (normal, mild, moderate, severe and extremely 
severe) for the three scales (Manual: Lovibond & Lovibond, 1995). The alpha values from 
the normative sample are strong: Depression 0.91; Anxiety 0.84; and Stress 0.90 (Article: 
Lovibond & Lovibond, 1995). Further details of psychometric development including scale 
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structure, reliability and validity are available in the literature (Brown, Chorpita, Korotitsch, 
& Barlow, 1997). 
2.2.3.5. Sleep quality. Subjective sleep quality was assessed using the Pittsburgh 
Sleep Quality Index (PSQI), a 19-item self-report questionnaire of subjective sleep quality 
(Buysse, Reynolds Iii, Monk, Berman, & Kupfer, 1989) (Appendix G). The 19 items are 
grouped into seven component scores (subjective sleep quality, sleep latency, sleep duration, 
habitual sleep efficiency, sleep disturbances, use of sleeping medications, and daytime 
dysfunction), each weighted equally on a 0-3 scale and summed to yield a global PSQI with a 
range of 0-21. Higher scores indicate worse sleep quality. The seven component scores of the 
PSQI have high internal consistency, with an overall reliability coefficient (Cronbach’s 
alpha) of 0.83. Global PSQI scores have yielded test-retest reliability of 0.85. Further details 
of scale development, validity and reliability are provided in Buysse et al. 
 
2.2.4. Procedure   
This study used a randomised waitlist-controlled, repeated measures (pre, post and 
follow-up) mixed within and between subjects design. The study comprised a 3-week 
intervention and a 3-week follow-up period. The waitlist group waited three weeks from first 
entry into the study before commencing the 3-week intervention. 
When inquirers reached the project website they encountered a plain language 
statement describing what participation would involve, including the random allocation of 
participants into waitlist or intervention groups. This was the first time that the participants 
were advised that the project involved a gratitude diary. After consent was obtained, 
participants were randomly allocated according to a computer generated true randomization 
list to either the Intervention Group (IG) or the Waitlist Group (WG) and automatically 
redirected to questionnaires housed on the SurveyMonkey website. At this point, both groups 
completed the same initial set of questionnaires (demographic details, GQ6, PWI, DASS and 
PSQI). Having completed the baseline measures the IG then completed the diary for three 
weeks and were invited by automatic email to complete outcome measures on two further 
occasions, three weeks after commencing the diary (immediately post-intervention) and three 
weeks later (follow-up). Having completed the baseline measures the WG were informed that 
they would be able to download the diary in three weeks. They were invited by automatic 
email to return to complete outcome measures three weeks later. Those who returned then 
completed the diary for three weeks and were invited to complete outcome measures three 
weeks later (immediately post-intervention) and three weeks after that (follow-up). At each 
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return visit after downloading the diary both groups were asked how many times they had 
completed the diary in the previous three weeks. Participants in the IG were engaged with the 
study for six weeks and visited the website three times and participants in the WG were 
engaged with the study for nine weeks and visited the study site four times. Having 
completed the final set of follow-up measures, participants in both groups were provided with 
a link to a debriefing page. 
 
2.3.0. Results 
 
Participants were recruited from February to July 2012. 
 
2.3.1. Participant flow 
Of the 120 participants who registered on the study website and were randomly 
allocated to either the Intervention or Waitlist Condition, data from 109 participants was 
included in the study. Of that number, 57 participants had been assigned to the Intervention 
Condition and 52 to the Waitlist Condition.  
Of the 109 participants who completed baseline measures, 48 (44 %) returned having 
completed the diary and 32 (29 % of total sample) of that group returned to complete follow-
up measures. Of the Intervention Group (n = 57), 22 (39 %) completed the diary and 14 (25 
% of total IG) of that group completed the follow-up. Of the Waitlist Group (n = 52), 37 (71 
%) returned to commence the intervention, 26 (50 % of total WG) returned having completed 
the diary and 18 (35 % of total WG) of that group completed the follow-up. No participants 
formally chose to opt out of the study. These attrition rates compare favourably with those 
reported for studies with a similar design (e.g., 62% attrition in Geraghty et al., 2010a; 44% 
attrition in Geraghty et al., 2010b). See Figure 1 for assignment and attrition at various time 
points in the study.  
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  Registered on study 
website and randomised  
(n = 120) 
 
  
↙                                        
↘ 
 
 
Time One Assigned to Intervention 
Group (n = 62) 
Did not complete baseline 
measures (n = 5) 
Entered the study (n = 57) 
Time One Assigned to Waitlist 
Group (n = 58) 
Did not complete baseline 
measures (n = 5) 
Entered the study (n = 53) 
  
↓ 
 
  
↓ 
Time Two Did not return (n = 34) 
Returned but had not 
completed diary (n = 1) 
Returned having 
completed diary (n = 22) 
Time One A Did not return (n = 15) 
Returned  (n = 38) 
  
↓ 
 
  
↓ 
Time Three Did not return (n = 41) 
Returned but had not 
completed Time 2 data or 
diary (n = 2) 
Completed study (n = 14)  
Time Two Did not return (n = 19) 
Returned but had not 
completed diary (n = 7) 
Returned having 
completed diary (n = 27) 
  
 
  
↓ 
 
  
 
↓ 
Time Three Did not return (n = 33) 
Returned but had not 
completed Time 2 data or 
diary (n = 2) 
Completed study (n = 18) 
  
 
  
↓ 
 
Analysis Analysed (n = 57) Analysis Analysed (n = 52) 
Excluded from analysis 
due to unusual response 
pattern 
(n = 1) 
 
Figure. 1 Flow of participants through the study 
 
2.3.2. Intervention fidelity 
Intervention fidelity was assessed by asking participants returning at Time Two (post-
intervention) and at Time Three (follow-up) to report how many days they had completed the 
diary in the previous three weeks. At Time Two, 48 (22 IG and 26 WG) reported use of the 
diary, with a range of 1-21 days across the previous three weeks and a mean of 10.08 (SD 
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6.33) days. At Time Three, 17 participants (53% of returning completer sample) reported use 
of the diary (9 IG and 8 WG), ranging from 1-21 days of use and with a mean of 11 (SD 7.24) 
days. 
A 2 x 2 (Time by Group) mixed design ANOVA was conducted on the number of 
times participants reported completing the diary during the three-week intervention and the 
three-week follow-up period. This analysis examined the results of 17 participants across 
both time periods, 9 from the Intervention Group and 8 from the Waitlist Group. There was a 
significant interaction effect, F(1, 15)  = 44.83, p .<001, ηp2 = .75, whereby the Waitlist 
Group reported higher use of the diary during the intervention period, but their use dropped in 
the follow-up period, whereas the Intervention Group increased their use of the diary during 
the follow-up period. There were no main effects for group or time.  
 
2.3.3. Baseline data 
In order to examine differences between the Intervention and Waitlist Groups, an 
independent samples t-test was used to compare the means for age and chi-square tests of 
independence were performed to compare the means for the remaining demographic 
variables. There was a significant difference between groups as to number born in Australia, 
χ² (1, N = 109) = 4.44, p =.04. The Intervention Group were more likely to be born in 
Australia than the Waitlist Group. Differences between group on the other variables were not 
significant at p =.05. 
Table 1 presents the demographic characteristics of the whole sample and of the 
Intervention and the Waitlist Groups at baseline. 
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Table 1 Demographic characteristics of whole sample and of IG and WG at baseline 
 Whole sample 
(N = 109) 
 Intervention 
Group 
(n = 57) 
Waitlist Group 
(n = 52) 
 Mean (SD)  Mean (SD) 
Age 34.34 (10.80)  34.39 (11.58) 34.29 (9.98) 
 Frequency (%)  Frequency (%) 
Gender (% women) 
Born in Australia 
Anxiety disorder only 
Depressive disorder only 
Both 
Substances other than prescribed meds 
Current treatment for Anxiety and 
Depression 
Previous treatment for Anxiety and 
Depression 
Current treatment for Sleep 
Previous treatment for Sleep 
96 (88) 
90 (83) 
21 (19.3) 
32 (29.4) 
56 (51.4) 
36 (33) 
88 (81) 
 
76 (70) N = 105 
 
24 (22) N = 107 
31 (28) N = 105 
 48 (84.2) 
49 (73.7) 
11 (19.3) 
16 (28.1) 
30 (52.6) 
22 (38.6) 
47 (82.5) 
 
39 (68.4) N = 55 
 
16 (28.1) 
15 (26.3) N = 56 
42 (92.3) 
36 (69.2)** 
10 (19.2) 
16 (30.8) 
26 (50) 
14 (26.9) 
41 (78.8) 
 
37 (71.2) N = 50 
 
8 (15.4) N = 50 
16 (30.8) N = 49 
Note. ** Indicates a significant difference between groups  
 
2.3.4. Data checks and analyses 
The rate of missing data was extremely low, with only five item scores missing for the 
PWI, three for the DASS and one for the PSQI. In each case the approach taken was to use an 
average from the associated group of scores or scale. Data was then examined for uni-variate 
outliers using z-scores. After cases that had not completed the diary were removed from the 
sample, no outliers were found for any variables (all z-score values between + 3.29) 
(Appendix H). Data was also examined for skewness and kurtosis (Appendix I). Three 
variables exhibited non-normal distributions (Anxiety at Time One, Two and Three). A 
logarithm transformation was applied to all anxiety variables, resulting in these variables 
becoming normally distributed. These transformed variables were used in subsequent 
analyses.  
In the repeated measures ANOVAs that follow, when Mauchly’s Test of Sphericity 
was significant the Greenhouse-Geisser correction was applied. In the one-way ANOVAs 
reported, Levene’s statistic for homogeneity of variance was conducted and was not 
significant for any analysis.  
The effect size results reported are partial eta squared (ηp2). 
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2.3.5. Waitlist 
A series of one-way ANOVAs were conducted to examine the extent to which the 
Waitlist Group was comparable to the Intervention Group at baseline. The entire data set was 
used for these analyses, including cases that did not subsequently return. The results of these 
comparisons are reported in Table 2. 
 
Table 2 Comparison of results for IG with WG at Time 1 and Time 1A respectively and of results for WG at Time 1 and Time 1A 
  
Comparing IG with WG at Time 1 and Time 1A 
  
Comparing WL at Time 1 and Time 1A 
  
IGT1 
 
WGT1 
   
IGT1 
 
WGT1A 
    
WGT1 
 
WGT1A 
   
  
M 
(SD) 
 
 
M 
(SD) 
 
F 
(df) 
 
p 
 
M 
(SD) 
 
 
M 
(SD) 
 
F 
(df) 
 
p 
  
M 
(SD) 
 
 
M 
(SD) 
 
F 
(df) 
 
p 
 
ηp2 
 
PWI 
 
DEP 
 
ANX 
 
STR 
 
SQ 
 
GQ6 
 
 
43.30 
(19.82) 
21.14 
(12.28) 
14.68 
(9.53) 
22.89 
(9.98) 
9.75 
(3.73) 
27.23 
(8.04) 
 
\46.39 
(21.30) 
20.51 
(12.34) 
14.00 
(9.18) 
22.61 
(10.42) 
9.53 
(4.22) 
27.24 
(7.38) 
 
.62 
(1, 107)
.07 
(1, 104)
.05 
(1, 104)
.02 
(1, 104)
.07 
(1, 100)
.00 
(1, 104)
 
.434 
 
.793 
 
.827 
 
.887 
 
.787 
 
.991 
 
43.30 
(19.82) 
21.14 
(12.28) 
14.68 
(9.53) 
22.89 
(9.98) 
9.75 
(3.73) 
27.23 
(8.04) 
 
50.89 
(21.68) 
16.83 
(13.29) 
13.50 
(9.97) 
20.11 
(11.35) 
8.33 
(4.31) 
 
3.05 
(1, 92) 
2.55 
(1,91) 
.79 
(1, 91) 
1.54 
(1, 91) 
2.76 
(1, 89) 
 
.084 
 
.114 
 
.377 
 
.217 
 
.100 
  
45.30 
(21.32) 
20.97 
(12.80) 
13.91 
(9.59) 
23.53 
(10.75) 
9.47 
(4.45) 
 
50.89 
(21.68) 
16.83 
(13.29) 
13.50 
(9.97) 
20.11 
(11.35) 
8.33 
(4.31) 
 
6.28 
(1, 36) 
7.18 
(1, 35) 
.86 
(1, 35) 
6.26 
(1, 35) 
10.32 
(1, 35) 
 
.017 
 
.011 
 
.360 
 
.017 
 
.003 
 
\ 
.149 
 
.170 
 
.24 
 
.152 
 
.228 
Note. IGT1 = Intervention Group Time One or baseline and immediately pre-gratitude diary data; WGT1 = Waitlist Group Time One or baseline data; 
WGT1A = Waitlist Group Time One A or immediately pre-gratitude diary data; PWI = Subjective Wellbeing measured by the PWI; DEP = Depression
scale of DASS; ANX = Anxiety scale of DASS; STR = Stress scale of DASS; SQ = Sleep Quality measured by the PSQI; and Gratitude measured by the 
GQ-6. 
 
There was no significant difference between the Intervention and Waitlist Groups at 
Time One (entry point into the study for both groups) on any measure, including Gratitude. In 
addition, there was no significant difference between the Intervention Group at Time One and 
the Waitlist Group at Time One A (immediately prior to the intervention for both groups).   
Next, a series of repeated measures ANOVAs were conducted to compared the results 
of Waitlist participants at Time One and Time One A to determine if there had been any 
change in the variables of interest during the wait period. The entire data set was again used 
for these analyses, including cases that did not subsequently return. These comparisons are 
also reported on Table 2. All results except those for Anxiety were significantly different, 
with mean scores for participants at Time One A representing an improvement. 
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2.3.6. Gratitude Intervention 
In order to conduct an initial examination of the effectiveness of the gratitude diary 
intervention, a series of repeated measures ANOVAs were conducted to compare the results 
of the Intervention Group at Time One (immediately prior to intervention) and at Time Two 
(immediately post-intervention). The results for these comparisons are reported in Table 3. 
 
Table 3. Comparison of pre-intervention to post-intervention results for IG 
  Repeated Measures Comparisons 
  IGT1 IGT2 T1 to T2 (Pre to Post) 
 N M 
(SD) 
M 
(SD) 
F 
(df) 
p ηp2* 
 
PWI 
 
DEP 
 
ANX 
 
STR 
 
SQ 
 
21 
 
21 
 
21 
 
21 
 
19 
 
47.98 
(16.57) 
19.29 
(12.83) 
14.57 
(10.01) 
21.00 
10.05 
10.26 
(4.54) 
 
59.52 
(17.57) 
12.19 
(11.33) 
9.90 
(8.35) 
13.86 
(8.56) 
9.58 
(4.68) 
 
19.12 
(1, 20) 
8.63 
(1, 20) 
11.90 
(1,20) 
8.04 
(1, 20) 
.90 
(1, 18) 
 
<.001 
 
.008 
 
.003 
 
.010 
 
.356 
 
.489 
 
.301 
 
.373 
 
.287 
 
.048 
Note. IGT1 = Intervention Group Time One or baseline and immediately pre-gratitude diary data; 
IGT2 = Time Two or immediately post-gratitude diary data; PWI = Subjective Wellbeing measured 
by the PWI; DEP = Depression scale of DASS; ANX = Anxiety scale of DASS; STR = Stress scale of 
DASS; and SQ = Sleep Quality measured by the PSQI. 
*Field suggests .50 as a strong effect size for partial eta squared (ηp2) (2009). 
 
Table 3 shows that following the diary intervention the outcome measures for the 
Intervention Group were significantly improved for every variable except Sleep Quality.  
As there was no significant difference between the Intervention Group at Time One 
and the Waitlist Group at Time One A (immediately prior to the intervention for both 
groups), the data for the Waitlist and Intervention Groups was collapsed for the three time 
points. The Waitlist Time One A data and the Intervention Group Time One data were 
combined, both representing data collected immediately prior to the intervention. Only data 
for the sample that completed the diary was included in these comparisons. To test the 
effectiveness of the interventions a series of repeated measures ANOVAs were conducted to 
compare results for participants across time. Bonferroni’s adjustments were conducted. The 
results of these analyses are reported in Table 4.  
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Table 4. Results for repeated-measure ANOVAs comparing responses to measures before and after the gratitude 
diary intervention, and at three-week follow-up 
 
  
Comparison One 
 
Comparison Two 
 
Comparison Three 
 
   
T1 
 
T2 
 
T1 to T2 
(Pre to Post) 
  
T2 
 
T3 
 
T2 to T3 
(Post to Follow-up)
  
T1 
 
T3 
 
T1 to T3 
(Pre to Follow-up) 
 
  
N 
 
M 
(SD) 
 
 
M 
(SD) 
 
F 
(df) 
 
p 
 
ηp2 
 
N 
 
M 
(SD) 
 
M 
(SD) 
 
F 
(df) 
 
p 
 
ηp2 
 
N 
 
M 
(SD) 
 
M 
(SD) 
 
F 
(df) 
 
p 
 
ηp2 
 
PWI 
 
DEP 
 
ANX 
 
STR 
 
SQ 
 
44 
 
44 
 
44 
 
44 
 
42 
 
50.75 
(17.94) 
17.39 
(12.23) 
13.30 
(9.26) 
20.23 
(10.34) 
9.43 
(4.36) 
 
59.18 
(18.85) 
12.55 
(11.18) 
9.57 
(8.35) 
15.05 
(9.87) 
8.40 
(4.33) 
 
16.05 
(1, 43) 
9.92 
(1, 43) 
15.21 
(1, 43) 
16.37 
(1, 43) 
6.47 
(1, 41) 
 
 
<.001 
 
.003 
 
< .001 
 
< .001 
 
.015 
 
.27 
 
.19 
 
.26 
 
.28 
 
.14 
 
29 
 
29 
 
29 
 
29 
 
27 
 
59.16 
(17.60) 
12.79 
(11.42) 
9.34 
(8.57) 
15.10 
(10.61) 
9.11 
(4.63) 
 
57.27 
(17.60) 
14.31 
(13.64) 
8.28 
(9.26) 
14.00 
(10.50) 
8.78 
(4.61) 
 
.52 
(1, 28) 
1.19 
(1, 28) 
5.03 
(1, 28) 
1.04 
(1, 28) 
1.18 
(1, 26) 
 
.476 
 
.28 
 
.03 
 
.318 
 
.287 
 
.02 
 
.04 
 
.15 
 
.04 
 
.04 
 
32 
 
31 
 
31 
 
31 
 
28 
 
50.12 
(17.78) 
15.52 
(11.73) 
12.06 
(8.94) 
18.03 
(10.52) 
9.07 
(4.40) 
 
58.70 
(19.41) 
13.77 
(13.38) 
8.03 
(9.02) 
13.55 
(10.33) 
8.43 
(4.70) 
 
9.99 
(1, 31) 
8.26 
(1, 30) 
18.64 
(1, 30) 
7.74 
(1, 30) 
2.73 
(1, 27) 
 
 
.004 
 
.371 
 
<.001 
 
.009 
 
.110 
 
.02 
 
.04 
 
.15 
 
.04 
 
.04 
Note. T1 = Time One or immediately pre-gratitude diary data; T2 = Time Two or immediately post-gratitude diary data; T3 = Time Three or three-week follow-
up data; PWI = Subjective Wellbeing measured by the PWI; DEP = Depression scale of DASS; ANX = Anxiety scale of DASS; STR = Stress scale of DASS; 
and SQ = Sleep Quality measured by the PSQI. 
 
Table 4 shows that following the gratitude diary intervention, responses to all 
measures were significantly improved at Time Two in comparison with Time One. At Time 
Three (follow-up) the results for Subjective Wellbeing, Depression, Stress and Sleep Quality 
were not significantly different from Time Two. The results for Anxiety, however, were 
significantly lower than at Time Two. Comparison of Time One and Time Three data 
revealed that the results for Subjective Wellbeing, Anxiety and Stress at Time Three were 
still significantly higher than at baseline. At Time Three scores for Depression and Sleep 
Quality were no longer significantly higher than baseline.  
 
2.4.0. Discussion 
 
This study provided support for our primary hypotheses that after completing a brief 
gratitude diary for three weeks participants with a current diagnosis of depression or anxiety 
would have lower scores on measures of depression, anxiety and perceived sleep difficulties 
and higher scores on a measure of subjective wellbeing. In addition, this group also had 
improved scores on a measure of stress. This study also provided partial support for the 
hypothesis that these effects would be evident at three-week follow-up. At three-week 
follow-up scores on depression and perceived sleep difficulties were no longer significantly 
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different from baseline, however results were maintained for subjective wellbeing and stress. 
At follow-up scores for anxiety had not only been maintained but had improved significantly 
beyond post intervention results.  
Although gratitude interventions have some of the strongest research support among 
positive psychology interventions, less than half of the reported interventions have shown 
significant effect sizes. The current findings are consistent with those of Seligman at al. 
(2006; 2005), who found that a brief gratitude intervention significantly improved reported 
levels of depression. In contrast to the earlier of those two studies, the improvements in 
depression symptoms seen in this study were not maintained at follow-up. Our results are 
also consistent with that of Geraghty et al. (2010b) who found that a gratitude diary was 
significantly associated with improvements in worry. The addition of a follow-up period to 
the current study provided support for the suggestion that gratitude interventions may have 
sustainable effects on anxiety. Current results also add strength to the suggestion that sleep 
quality can be affected by gratitude interventions (Emmons & McCullough, 2003, Study 3; 
Hyland et al., 2007). As far as we know, this is the first study to test this question using a 
comprehensive measure of perceived sleep quality and with a clinical population.  
The largest effect sizes noted in this study were for change reported by the 
Intervention Group from baseline to immediately post-intervention (Table 2) for Subjective 
Wellbeing, Depression, Anxiety and Stress. Using Field’s (2009) guideline in which .50 
represents a strong effect for ηp2, the result for Subjective Wellbeing is approaching a strong 
effect. When these results are viewed alongside the improvement of the Waitlist Group from 
baseline to immediately prior to intervention, it suggests that a component of the first result 
for Subjective Wellbeing, Depression, Stress and perceived Sleep Quality includes non-
specific factors associated with being in the study. A pattern of spontaneous and significant 
improvement of depression symptoms for participants in waitlist conditions has been noted in 
a recent meta-analysis (Rutherford, Mori, Sneed, Pimontel, & Roose, 2012). In that context, it 
is noteworthy that significant effects were still found for combined data, where comparisons 
across time incorporated data for the Waitlist Group that had already made considerable 
gains. In addition, results for Subjective Wellbeing, Anxiety and Stress were maintained or 
improved further at follow-up. This suggests robust intervention effects over and above non-
specific factors. An indication of the clinical significance of these results for the combined 
data can be drawn from the ratings of severity provided by the DASS (Manual: Lovibond & 
Lovibond, 1995). Mean scores for Depression dropped from the moderate to the mild range 
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from pre- to post-intervention. Mean scores for Anxiety dropped within the moderate range 
from pre- to post-intervention and further into the mild range at follow-up.  
The observation that Anxiety scores did not improve during the waitlist period but 
significantly improved during the intervention period and continued to improve in the follow-
up period suggests that gratitude interventions may have a particular role in the treatment of 
anxiety symptoms. One strength of the DASS is the distinction it provides between anxiety 
and depression (Article: Lovibond & Lovibond, 1995). The different patterns of Anxiety and 
Depression scores in this study raise the possibility that gratitude interventions work 
differently to address depression and anxiety.  
The observation that the intervention had only a short-term effect on Depression 
scores raises several possibilities. In the Geraghty et al. (2010b) study examining the effect of 
gratitude on worry, effect sizes were large for a sample where 64% were depressed and 81% 
were anxious (determined by clinical cut-offs for the Patient Health Questionnaire–Nine and 
the Brief Generalized Anxiety Disorder Scale). One critical difference between this study and 
the current one is that exclusion criteria for that study included current treatment for a 
psychological condition, whereas in this study over 80% of the sample reported current 
treatment for anxiety or depression. This suggests that one reason for both the short-term 
effect and the smaller effect sizes noted here was the severity of the sample. Previous 
researchers had wondered whether gratitude interventions were strong enough to shift 
depressive symptoms. While this study provides support that they are, and as such is 
consistent with the meta-analytic findings of Sin and Lyubomirsky (2009), it raises the 
question of whether longer term interventions may be needed or whether gratitude 
interventions like that of the gratitude letter, associated with strong effect sizes, might be 
more efficacious for those who are low in positive affect (Froh et al., 2009). An alternative 
interpretation of the results in the current study is that even modest improvement in 
Depression and Anxiety scores is noteworthy, as this represents an improvement over and 
above the effect of current treatment for many participants. 
With regard to the modest and short-term effects on sleep in this study, Emmons and 
McCullough (2003, Study 1) noted that it was only in a longer trial with a gratitude diary that 
they found improvements in health behaviours and suggested that this was also relevant to 
sleep quality. In the shorter intervention where they did find reports of improved perceived 
sleep quality, this was for a population with neurological disorders (Study 3). One 
interpretation of these results is that the group had a lower baseline for perceived sleep 
quality than a general population and that as a such they had more room for improvement in 
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their scores. A similar interpretation could reasonably be made of the results in the current 
study. An alternative interpretation is that even a short-term and modest improvement in 
sleep is noteworthy given the likely complicated and entrenched nature of sleep difficulties in 
a population with concurrent anxiety and mood symptoms where over 20% of the sample 
reported current treatment for sleep difficulties and over 25% reported previous treatment.   
The observation of a significant interaction between patterns of engagement with the 
gratitude diary between the Waitlist group and the Intervention Group from intervention to 
follow-up period suggests that during the pre-intervention period the Waitlist group prepared 
themselves to engage with the diary by the time the intervention began and as a result their 
peak engagement was during the intervention period. By contrast, the Intervention Group 
reached their peak engagement in the follow-up period. For both groups, peak engagement 
for participants who remained in the study was 3-6 weeks after learning about the 
intervention. One interpretation of this pattern is that optimal engagement with the diary 
intervention follows a period of ‘warm-up’ to the idea. 
Results in this trial suggest it is possible to implement a gratitude diary intervention 
successfully online with a population with marked levels of anxiety and depression and that 
the effect is robust in a population who engage in the diary at a wide range of frequency. It is 
possible that more consistent adherence might have been achieved by reminders or 
encouragement to report progress periodically, as included Geraghty et al. (2010a). 
Interpretation of these results and those of similar online studies is affected by the 
considerable attrition, which raises the question of whether the participants who remained in 
the study differed in significant but unknown ways from the original sample. A further 
limitation is the comparatively small number of men in this sample, 12%. While this is 
considerably lower than the 42% males that Seligman et al. recruited in their online study 
(2005), it is higher than the 4-6% reported in the Geraghty et al. (2010a, 2010b) studies. In 
addition, while intervention fidelity appears to have been effectively ascertained by asking 
about diary use at return visits, a clearer understanding of intervention implementation, 
adherence and mechanism might have been gathered by asking about completion per week or 
checking whether participants complied with the instruction to complete the diary 
immediately before sleep. 
A comparative strength of this study into the applicability of a positive psychology 
intervention to the treatment of a clinical population is the recruitment of a sample with a 
wide range of symptomatology, ranging from normal to extremely severe. This suggests that 
a gratitude diary can have broad applicability as a short-term intervention in the treatment of 
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anxiety and depression symptoms and sleep difficulties. The observation that many 
participants engaged with the diary for longer and at higher rates than required suggests that 
this is an intervention that is found to be pleasant, a factor that may enhance adherence. This 
finding is consistent with that of Geraghty et al. (2010a, 2010b) who observed lower rates of 
attrition in participants assigned to a gratitude diary than to CBT interventions. In addition, a 
feature of this study that distinguishes it from others is that participants were not advised of 
the nature of the intervention until they contacted the study site. Other researchers of positive 
psychology interventions have noted the likely contribution of self-selection to the effect 
sizes for such studies (Hyland et al., 2007; Lyubomirsky et al., 2011). While self-selection 
was present in this study, its impact was reduced, suggesting the possibility of increased rates 
of engagement and effectiveness in a clinical setting where more informed self-selection is 
possible. In addition, meta-analysis of positive psychology interventions suggest that they are 
more effective when delivered individually and in person (Sin & Lyubomirsky, 2009). This 
suggests that a gratitude diary delivered via individual e-therapy or in person may be more 
effective still. 
This study suggests that further investigation of the mechanism of gratitude diaries 
considers the use of waitlist groups that do not overlap in time with that of the intervention 
group, enabling further disentanglement of non-specific from intervention effects. The 
inclusion of longer follow-up periods would also be valuable in determining the extent to 
which the effect is lasting and whether this applies differentially to anxiety symptoms.  
In conclusion, this trial provides further support for the use of gratitude diaries as a 
short-term intervention with a clinical population with a current diagnosis of an anxiety 
disorder and/or depression, in the treatment of symptoms of anxiety, depression and sleep 
difficulties. It suggests that additional benefits for this population include reduction in stress 
and increases in subjective wellbeing.   
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APPENDIX C  
The Gratitude Diary 
GRATITUDE DIARY 
 
There are many things in our lives, both large and small, that we might be grateful about. These 
might include particular supportive relationships, sacrifices or contributions that others have made 
for you, facts about your life such as your advantages and opportunities, or even gratitude for 
lifeitself, and the world we live in. Each day you use this diary, think back over the past day and list 
five things in your life that you are grateful or thankful for. 
 
Examples: 
 
“I am grateful  
 
… for having loving parents” 
… to John for help painting the windows” 
… I managed to get the shopping done” 
… for an interesting job” 
… to the Rolling Stones” 
… for a good sleep” 
 
Please complete the following diary on at least three days for each of the next three weeks, at least 
nine times in total. You may choose to print out and write on the diary, or to complete it as an 
electronic diary.  
 
Please complete the diary as close to sleep at possible but before you are drowsy. 
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Week One 
Week 1: Day 1 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 2 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 3 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 4 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 5 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 6 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 7 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5.   
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Week Two 
Week 2: Day 1 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 2 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 3 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 4 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 5 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 6 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 7 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5.   
62 
 
Week Three 
Week 3: Day 1 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 2 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 3 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 4 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 5 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 6 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 7 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
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APPENDIX D 
The Gratitude Questionnaire-6 (GQ6) 
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APPENDIX E 
Satisfaction with Life as a Whole and The Personal Wellbeing Index (PWI) Scale  
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APPENDIX F 
      The Depression Anxiety Stress Scales (DASS) 
DAS S Name: Date: 
Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement applied to you over the 
past week.  There are no right or wrong answers.  Do not spend too much time on any statement. 
The rating scale is as follows: 
0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 
1 I found myself getting upset by quite trivial things 0      1      2      3 
2 I was aware of dryness of my mouth 0      1      2      3 
3 I couldn't seem to experience any positive feeling at all 0      1      2      3 
4 I experienced breathing difficulty (eg, excessively rapid breathing, 
breathlessness in the absence of physical exertion) 
0      1      2      3 
5 I just couldn't seem to get going 0      1      2      3 
6 I tended to over-react to situations 0      1      2      3 
7 I had a feeling of shakiness (eg, legs going to give way) 0      1      2      3 
8 I found it difficult to relax 0      1      2      3 
9 I found myself in situations that made me so anxious I was most 
relieved when they ended 
0      1      2      3 
10 I felt that I had nothing to look forward to 0      1      2      3 
11 I found myself getting upset rather easily 0      1      2      3 
12 I felt that I was using a lot of nervous energy 0      1      2      3 
13 I felt sad and depressed 0      1      2      3 
14 I found myself getting impatient when I was delayed in any way 
(eg, lifts, traffic lights, being kept waiting) 
0      1      2      3 
15 I had a feeling of faintness 0      1      2      3 
16 I felt that I had lost interest in just about everything 0      1      2      3 
17 I felt I wasn't worth much as a person 0      1      2      3 
18 I felt that I was rather touchy 0      1      2      3 
19 I perspired noticeably (eg, hands sweaty) in the absence of high 
temperatures or physical exertion 
0      1      2      3 
20 I felt scared without any good reason 0      1      2      3 
21 I felt that life wasn't worthwhile 0      1      2      3 
 
 Please turn the page  
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Reminder of rating scale: 
0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 
22 I found it hard to wind down 0      1      2      3 
23 I had difficulty in swallowing 0      1      2      3 
24 I couldn't seem to get any enjoyment out of the things I did 0      1      2      3 
25 I was aware of the action of my heart in the absence of physical 
exertion (eg, sense of heart rate increase, heart missing a beat) 
0      1      2      3 
26 I felt down-hearted and blue 0      1      2      3 
27 I found that I was very irritable 0      1      2      3 
28 I felt I was close to panic 0      1      2      3 
29 I found it hard to calm down after something upset me 0      1      2      3 
30 I feared that I would be "thrown" by some trivial but 
unfamiliar task 
0      1      2      3 
31 I was unable to become enthusiastic about anything 0      1      2      3 
32 I found it difficult to tolerate interruptions to what I was doing 0      1      2      3 
33 I was in a state of nervous tension 0      1      2      3 
34 I felt I was pretty worthless 0      1      2      3 
35 I was intolerant of anything that kept me from getting on with 
what I was doing 
0      1      2      3 
36 I felt terrified 0      1      2      3 
37 I could see nothing in the future to be hopeful about 0      1      2      3 
38 I felt that life was meaningless 0      1      2      3 
39 I found myself getting agitated 0      1      2      3 
40 I was worried about situations in which I might panic and make 
a fool of myself 
0      1      2      3 
41 I experienced trembling (eg, in the hands) 0      1      2      3 
42 I found it difficult to work up the initiative to do things 0      1      2      3 
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APPENDIX G 
The Pittsburgh Sleep Quality Index (PSQI) 
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APPENDIX A: Experimental Studies Using Gratitude Interventions 52 
53 
Study 
(Country) 
Description
(Length, pre / post / 
follow‐up, population) 
Wellbeing, 
depression, anxiety, 
affect measures 
Depression, 
anxiety status 
Self‐selection Intervention 
delivery 
(self, group, 
internet) 
Gratitude Condition Control condition Effects of gratitude condition relative to control (with 
effect size) 
Emmons 
and McCullough 
(2003, Study 1)  
 
(USA) 
(1) 
10 week post‐test 
intervention 
with college students  
 
Global life appraisals, 
mood, physical 
symptoms, reactions 
to aid, and estimated 
time spent 
exercising. 
Non‐depressed Non‐self‐
selected 
Self‐admin Weekly list up to 
five things for which 
to be grateful over 
the past week 
(n=65) 
List up to five
hassles from today 
(n=67) 
 
 
 
 
List five events 
that had an impact 
over the past week 
(n=64) 
Increases in gratitude (9‐week mean composite) d=.56, 
hours spent exercising d=.34, overall life satisfaction 
d=.36, expected life satisfaction in the upcoming week 
d=.35; approaching significant decreases in headaches 
d=.31 and negative affect d=.23, and increases positive 
affect d=.23. 
 
Increases in overall life satisfaction d=.30, expected life 
satisfaction in the upcoming week d=.29; approaching 
significant decreases in headaches d=.30, negative affect 
d=.19, and increases in positive affect d=.19. 
Emmons 
and McCullough 
(2003, Study 2) 
 
(USA) 
(2) 
2 week post‐test 
intervention with 
college students 
Health behaviours, 
including sleep; pro‐
social behaviours 
Daily list up to five
things for which to 
be grateful  over the 
past week (n=52) 
List up to five
hassles  from today 
(n=49) 
 
 
Downward social 
comparison (n=56) 
Increases in gratitude and positive affect (13 day 
composite) d=.36, providing emotional support to 
others d=.35, decreases in negative affect (13 day 
composite), and d=.10 
 
Providing emotional support to others d=.33, decreases 
in negative affect (13 day composite), and d=.10. 
Emmons 
and McCullough 
(2003, Study 3) 
 
(USA) 
(3) 
3 week post‐test 
intervention with 
adults with congenital 
or adult on‐set 
neuromuscular 
diseases 
Global life appraisals; 
affect, health 
behaviours including 
sleep, activities of 
daily living, and 
observer reports 
‐ Non‐self‐
selected 
Self‐admin Daily list up to five
things for which to 
be grateful (n=33) 
No‐treatment
control (n=32) 
Increases in gratitude and positive affect (21 day 
composite) d=.56, increases in overall life satisfaction 
d=.92, expected life satisfaction in the upcoming week 
d=.57, connection with others d=.84, time spent 
sleeping d=.59, feeling refreshed upon waking d=.43, 
reductions in negative affect (21 day composite) d=‐.51, 
experiencing physical pain d=.23, pain interference with 
desired daily accomplishments d=.05, time spent 
exercising d=.33, functional status (e.g. walking across 
the room, and bathing a dressing) 
Watkins et al. 
(2003, Study 3) 
 
(USA)  
(4) 
5 min post‐test 
intervention 
with college students 
(n=104) 
GRAT, PANAS, 
SDFMS, SWLS, BDI 
Non‐depressed Non‐self‐
selected 
Self‐admin List things done 
over the previous 
summer that they 
felt grateful for 
List things they 
wanted to do over 
the summer but 
were unable to do 
Decreases in negative affect η2=.06 
Watkins et al. 
(2003, Study 4) 
 
(USA) 
(5) 
 
One sitting pre/post‐
test writing 
intervention with 
college students  
GRAT, PANAS,
SDFMS, SWLS, BDI    
Write about 
someone they were 
grateful for (n=39) 
  
Think about 
someone living for 
whom they were 
grateful (n=37) 
Write a gratitude 
letter and give it to 
researchers to mail 
(n=42) 
Write about the 
layout of their living 
room (n=42) 
All 3 gratitude interventions in this study led to 
increases in positive affect η2=.12 (gratitude thinking 
showed the strongest effect), and decreases in negative 
affect η2=.10.  
Ly bomirsky,  6 week p st‐test  SHS; global happiness  Non‐depressed Non‐s lf‐ Self‐admin Think about things  N ‐treatment  Increases in wellbeing for those thinking of things 1 x 
 54 
Tkach, and 
Sheldon (2004, Study 
2)  as cited in 
Lyubomirsky, Sheldon, 
and Schkade (2005) 
 
(USA) 
(6) 
intervention with
college students 
(n=147) 
item; delighted‐
terrible scale; SWLS; 
PA 
selected they are grateful for 
1 x per week 
 
Think about things 
they were grateful 3 
x per week 
control per week, in comparison with 3 x per week and controls. 
Wellbeing derived from a composite of positive affect, 
reverse‐coded negative affect, overall life satisfaction, 
and the Subjective Happiness Scale (effect size 
unobtainable). 
Seligman et al. 
(2005)  
 
(USA) 
(7) 
 
1 week pre/post‐test 
intervention with 
middle‐aged adults 
interested in becoming 
happier. 
 
Follow‐up at  
immediate post‐test, 
then 1wk, 1mth, 3mths 
& 6mths after post‐
test. 
SHI; CES‐D  Depressed Self‐selected Self‐admin via 
internet 
List daily 3 good 
things that went 
well and their 
causes (n=59) 
 
 
 
 
 
Within 1 week write 
a gratitude letter to 
a living person and 
deliver it in person 
(n=80) 
Write about early
memories (n=70) 
Increases in happiness at the 1‐month follow‐up λ²=.21, 
happiness at the 3‐month follow‐up λ²=.36, happiness at 
the  6‐month follow‐up λ²=.50, decreases in depression 
at the immediate post‐test follow‐up  λ²=.21, depression 
at the 1‐week follow‐up  λ²=.30, depression at the 1‐
month follow‐up λ²=.31, depression at the 3‐month 
follow‐up λ²=.30, and depression at the 6‐month follow‐
up λ²=.28 
 
Increases in happiness at the immediate post‐test 
follow‐up λ²=.49, happiness at the 1‐wk follow‐up 
λ²=.39, happiness at the 1‐month follow‐up λ²=.06, 
decreases in depression at the immediate post‐test 
follow‐up λ²=.36, depression at the 1‐wk follow‐up 
λ²=.29, and depression at the 1‐month follow‐up ²λ=.32 
Seligman et al. (2006) 
 
(USA) 
(8) 
1 month pre/post test 
intervention with 
internet sample 
CES‐D  Depressed Self‐Selected Self‐admin with 
pre/post via 
internet 
Write down 3 things 
that went well 
today and why they 
went well  (n=50) 
 
Uncontrolled An average of 14.8 days later 94% were less depressed, 
with mean score dropping from 33.90 to 16.90. The 
researchers say this was replicated several months later. 
Sheldon and 
Lyubomirsky 
(2006)  
 
(USA) 
(9) 
4 week pre/post‐test 
intervention with 
college 
students (N=67) 
 
Conditions 
administered  x2, at 
day 1 and 2 wks later, 
with written 
encouragement to 
continue to do the 
exercise at home at 
least 2x each fortnight. 
PANAS, self‐
concordant 
motivation, and 
exercise performance 
Non‐depressed Non‐self‐
selected 
Group‐admin 
and then self‐
admin with 
internet 
component 
Write about the 
many things to be 
grateful about in as 
much detail as 
possible (n=21)  
 
Write about a 
typical day in as 
much detail as 
possible (n=23) 
Non‐significant increases in positive affect d=.34, non‐
significant decreases in negative affect, d=.40 
Hyland et al. (2007, 
Study 2) 
 
(UK) 
(10) 
1 day post‐test (sleep) 
intervention with 
adults responding to 
advertisement for free 
psychological 
treatment for those 
with sleep problems 
GQ6; measures of 
spirituality, 
expectancy and 
perceived sleep 
quality 
Not reported Self‐selected Self‐admin with 
internet 
component 
Write about things 
felt grateful for 
(n=90) 
No control 75% reported improvement, 9% reported no change and 
16% got worse. Trait gratitude and expectancy predicted 
perceived sleep improvement (p=.01). 
 
Expectancy and salience of therapeutic ritual were the 
focus. 
Henrie (2006) 
(Unpublished 
dissertation. Abstract 
 Pre/post‐test 
intervention with 
divorced middled‐aged 
Divorce adjustment, 
SWLS 
Daily journal 
gratitude 
experiences 
Read educational 
materials 
 
Treatment groups showed no improvement in 
satisfaction with life in treatment groups. 
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cited.) 
 
(USA) 
(11) 
women (N=136) Wait list control
Gurel Kirgiz (2008) 
(Unpublished 
dissertation. Abstract 
cited.) 
 
(USA) 
(12) 
College students 
(N=86) 
Affect, SWL, self‐
construal, self‐
description, gratitude 
Compose a letter to 
someone who made 
a major positive 
difference in their 
life 
Listing the places 
they were and the 
routes they took in 
the previous day 
No main effects for intervention on momentary 
gratitude, subjective‐wellbeing, self‐descriptive 
statements, or type of information recalled in the 
memory task. Trait gratitude did show a relationship 
with wellbeing.  
Mallen Ozimkowski 
(2008) 
(Unpublished 
dissertation. Abstract 
cited.) 
 
(USA) 
(13) 
Pre/post‐test 
intervention with 
children and 
adolescents (N=89) 
PANAS‐C,  
BMLSS;  
CES‐DC; GAC;  
and either the 
CPQ or the HSPQ. 
 
Write and deliver a 
letter of gratitude to 
someone in their 
life who they have 
never properly 
thanked 
Control – not 
detailed 
No increase in happiness or gratitude, and no decreases 
in depression. 
Della Porta et 
al.(2008) as cited in Sin 
& Lyubomirsky (2009) 
 
(14) 
4 week intervention 
with young adults 
(n=130) 
SWLS; SHS; PA; BDI‐II nondepressed Non‐self‐
selected 
Self‐admin Gratitude – not 
detailed 
Placebo – not 
detailed 
r=0.04 wellbeing; ‐0.11 depression. No significant effect 
of intervention. 
Della Porta et al. 
(2008) as cited in Sin & 
Lyubomirsky (2009) 
 
(USA) 
(15) 
4 week intervention 
with young adults 
(n=32) 
SWLS; SHS; PA; BDI‐II depressed Non‐self‐
selected 
Self‐admin Gratitude – not 
detailed 
Placebo – not 
detailed 
r=‐0.31wellbeing; ‐0.14 depression. No significant effect 
of intervention. 
Froh et al. (2008) 
 
(USA) 
(16) 
2 week (10 day) 
gratitude diary early 
adolescents in a school 
setting. 
 
Follow‐up at post‐test 
and 3 weeks later. 
Global life appraisals; 
PA; BMSLSS, 
reactions to aid, 
prosocial behaviour 
nondepressed Non‐self‐
selected 
Group‐admin List daily up to 5 
things to be 
grateful for (n=76) 
List up to 5 hassles
(n=80)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Increases in gratitude at the immediate post‐test 
η2=.04, gratitude at the 3‐week follow‐up η2=.04, 
satisfaction with the past few weeks at the immediate 
post‐test d=.30, expected life satisfaction in the 
upcoming week at 3‐week follow‐up d=.29, residency 
satisfaction at 3‐week follow‐up d=.31, gratitude in 
response to aid at 3‐week follow‐up η2=.05, decreases 
in negative affect using the 8‐day mean composite 
excluding the pre and post‐test data η2=.06, negative 
affect at the immediate post‐test η2=.04, negative affect 
at the 3‐week follow‐up η2=.06, increases in school 
satisfaction at the immediate post test d=.32, and school 
satisfaction at the 3‐week follow‐up d=.34. Non‐
significant changes in multiple variables, including 
positive and negative affect, and various satisfactions at 
some time points. 
        No‐treatment
control 
(n=65) 
Increases in school satisfaction at the immediate post‐
test d=.32, school satisfaction at the 3‐week follow‐up 
d=.34. Non‐significant changes in positive affect, 
prosocial behavior, family satisfaction, friend, overall life 
satisfaction, satisfaction with the past few weeks, family 
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satisfaction, and friend satisfaction at the 3‐week 
follow‐up. 
Froh, Kashdan et al. 
(2009) 
 
(USA) 
(17) 
Two week pre/post 
intervention with 
children and 
adolescents in a school 
setting (10–15 min for 
five days, spread over 
two weeks)  
 
Follow‐up at post‐test 
and at 1 and 2 mnths 
post‐test. 
GAC, PANAS‐C No‐self‐
selected 
Group‐admin Write a gratitude 
letter 
and deliver it in 
person 
(n=44) 
Write about things 
they did yesterday 
and how they felt 
when doing them 
(n=45) 
Increases in gratitude at immediate post‐test (for those 
low in T1 positive affect) d=−.57, and increases in 
positive affect at immediate post‐test and at 2‐month 
follow‐up (for those low in T1 positive affect) d=−.59 
Chan (2010) 
 
(Hong Kong) 
(18) 
8 week pre/post 
intervention with 
school teachers (n = 
96) interested in self‐
improvement to 
increase self‐
awareness through 
self‐reflection 
GQ6; GAC, measures 
of burnout, 
orientation to 
happiness, SWLS, 
PANAS 
Not reported Self‐selected Self‐admin 1 x weekly log 3 
good things that 
happened during 
the week, and 
reflect for 15 min on 
why these good 
things happen . 
No control;  group 
divided on GQ6 into 
low gratitude (n=49) 
and high gratitude 
(n=47) 
SWLS  and gratitude increased only for low gratitude 
group; positive affect increased for all participants. 
Geraghty et al. 
(2010a) 
 
(UK) 
(19) 
2 week pre/post‐test 
intervention with 
adults recruited via 
newspaper and weight 
loss website ads to 
receive self‐help 
techniques for body 
dissatisfaction  
Body 
dissatisfaction 
targeted 
Attrition, body 
dissatisfaction, 
expectancy, locus of 
control, adherence 
and difficulty 
Not reported Self‐selected Self‐admin via 
internet 
Daily list up to 6 
things to 
be grateful for 
(n=40) 
Complete automatic
thought records 
(ATR) 
n=22) 
 
Waitlist control 
(n=120) 
Decreases in body dissatisfaction d=.15 
 
 
 
 
Decreases in body dissatisfaction d=.96 
Geraghty et al. 
(2010b) 
 
(UK) 
(20) 
 
2 week pre/post‐test 
intervention with 
adults recruited via 
newspaper and radio 
ads for a study to 
reduce worry 
Worry targeted in an 
intervention looking at 
the role of hope in 
drop out from 
unguided self‐help 
therapy 
PSWQ‐PW (worry), 
GAD‐7 (anxiety), 
PHQ‐9 (depression), 
AHS (hope), LOT‐R 
(optimism), 
expectancy and BSCS 
(self‐control) 
Using clinical cut‐
off points on 
GAD‐7 (anxiety), 
PHQ‐9 
(depression) 64% 
of sample were 
depressed and 
81% anxious. 
Self‐selected Self‐admin via 
internet 
Daily list up to 6 
things to 
be grateful for 
(n=52) 
Complete a worry 
diary (self‐
monitoring/ 
restructuring/ 
planning, 
n=28) 
 
Waitlist Control 
(n=56) 
Decreases in worry d=.11
 
 
 
 
 
 
Decreases in worry d=1.5 
Martínez‐Martí  et al. 
(2010) 
 
Partial replication of 
Emmons et al. (2003, 
Study 1 & 2) 
 
2 week pre/post‐test 
intervention with 
college students. 
 
Follow‐up at post‐test 
and 2wks after post‐
test 
State & trait 
gratitude, PA & NA, 
global appraisals of 
subjective well‐being, 
physical symptoms, 
use of pain relievers, 
sleep quality, quality 
Non‐self‐
selected 
Self‐admin List daily up to five
things for which to 
be grateful (n=41) 
List up to five
Hassles (n=30) 
 
 
 
 
 
When post‐test scores only were considered: Increases 
in state gratitude (14 day composite) (d=.61) and 
positive affect (14 day composite) (d=.69). 
 
When pre‐test‐post test measures were considered: 
gratitude group higher in positive affect than hassles but 
unchanged from pre‐test. The difference appeared to be 
 This summary table draws substantially on tables in Froh, Yurkewic, and Kashdan (2009), Sin and Lyubomirsky (2009) and Wood, Froh, and Geraghty (2010). Seven studies are unpublished (including Lyubomirsky, Tkach, and Sheldon, 
2004, Study 2,  as cited in Lyubomirsky, Sheldon, and Schkade ,2005; and Seligman et al., 2006), five of which had non‐significant findings (Della Porta, Sin, & Lyubomirsky, 2008, cited in Sin & Lyubomirsky, 2009; Gurel Kirgiz, 2008; 
Henrie, 2007; Mallen Ozimkowski, 2008). The three latter dissertations were located in Sansone and Sansone (2010). Non‐significant results are less likely to be published, and their inclusion can be important for a more complete picture 
of the state of research. The balance to this is the need for caution in interpreting the results of unpublished studies, given that lack of publication may also be reflective of perceived design flaws. 
 
Gratitude Measures: 
GAC Gratitude Adjective Checklist; GQ6 The Gratitude Questionnaire‐6; GRAT Gratitude Resentment and Appreciation Test. 
Wellbeing Measures: 
AHS Adult Hope Scale; BMLSS Brief Multidimensional Life Satisfaction Scale; BSCS The Brief Self‐Control Scale; CPQ Children’s Personality Quesionnaire; HSPQ High School Personality Questionnaire; LOT‐R The Life Orientation Test – Revised, 
PANAS Positive and Negative Affectivity Scales, PANAS‐C Positive and Negative Affect Scale for Children; SDFMS Semantic Differential Feeling and Mood States; SHS Subjective Happiness Scale; SWLS Satisfaction With Life Scale; SHI Steen 
Happiness Index. 
Depression Measures: 
BDI Beck Depression Inventory; CES‐D Center for Epidemiological Studies‐Depression Scale; CES‐DC the Center for Epidemiological Studies Depression Scale for Children; PHQ‐9 The Patient Health Questionnaire – Nine. 
Anxiety Measure: 
PSWQ‐PW The Penn State Worry Questionnaire – Past Week
(Spain) 
(21) 
of relationship to 
significant other, and 
the perceptions of 
significant other re 
gratitude and 
sensitivity to the 
needs of others. 
 
 
List five events 
that had an impact 
(n=34) 
due to a drop in affect in the hassles group and was not 
present at 15 day follow‐up. 
 
When the post‐test scores only were considered: 
gratitude (d=.35) and hassles conditions (d = .29) were 
not significantly different from any event condition in 
state gratitude. Gratitude (d=..32) and hassles 
conditions (d = .42) were not significantly different from 
any event condition in positive affect.  
 
When pre‐test post‐test scores were considered, there 
were no significant differences between groups in state 
gratitude. Neither gratitude group nor hassles ere 
significantly different than any event condition in 
positive affect. 
Lyubomirsky et al. 
(2011) 
 
(USA) 
(22) 
8‐week pre/post‐test 
intervention with 
college students 
 
Follow‐up at 
immediate post‐test 
and 6mnths after post‐
test 
 
Motivation and effort 
were the focus. 
SHS; SWB (pleasant 
affect; unpleasant 
affect reversed); 
SWLS; effort 
Non‐depressed Self‐selected 
and non‐self‐
selected 
Self‐admin Gratitude: letters 
written  1 x per 
week (n=108) 
 
Optimism: write 
about best positive 
imagined self 1 x 
per week (n=112) 
List of experiences 
over the past week 
(n=110) 
No main effect for intervention but those who self‐
selected into a happiness intervention and completed 
one of the treatment conditions reported increased 
wellbeing immediately post intervention and 6 months 
later, compared to those who had not self‐selected and 
controls. 
 
57 
 
APPENDIX B  
Letters of approval from Deakin University Human Research Ethics Committee 
(DUHREC) 13 December, 2011 and 07 February, 2012 
 
    
 
59 
 
APPENDIX C  
The Gratitude Diary 
GRATITUDE DIARY 
 
There are many things in our lives, both large and small, that we might be grateful about. These 
might include particular supportive relationships, sacrifices or contributions that others have made 
for you, facts about your life such as your advantages and opportunities, or even gratitude for life 
itself, and the world we live in. Each day you use this diary, think back over the past day and list five 
things in your life that you are grateful or thankful for. 
 
Examples: 
 
“I am grateful  
 
… for having loving parents” 
… to John for help painting the windows” 
… I managed to get the shopping done” 
… for an interesting job” 
… to the Rolling Stones” 
… for a good sleep” 
 
Please complete the following diary on at least three days for each of the next three weeks, at least 
nine times in total. You may choose to print out and write on the diary, or to complete it as an 
electronic diary.  
 
Please complete the diary as close to sleep at possible but before you are drowsy. 
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Week One 
Week 1: Day 1 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 2 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 3 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 4 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 5 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 6 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 1: Day 7 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5.   
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Week Two 
Week 2: Day 1 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 2 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 3 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 4 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 5 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 6 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 2: Day 7 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5.   
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Week Three 
Week 3: Day 1 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 2 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 3 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 4 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 5 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 6 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
Week 3: Day 7 
Thinking back over the day, please list five things for which you are grateful: 
1. 
2. 
3. 
4. 
5. 
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APPENDIX D 
The Gratitude Questionnaire-6 (GQ6) 
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APPENDIX E 
Satisfaction with Life as a Whole and The Personal Wellbeing Index (PWI) Scale  
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APPENDIX F 
      The Depression Anxiety Stress Scales (DASS) 
DAS S Name: Date: 
Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement applied to you over the 
past week.  There are no right or wrong answers.  Do not spend too much time on any statement. 
The rating scale is as follows: 
0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 
1 I found myself getting upset by quite trivial things 0      1      2      3 
2 I was aware of dryness of my mouth 0      1      2      3 
3 I couldn't seem to experience any positive feeling at all 0      1      2      3 
4 I experienced breathing difficulty (eg, excessively rapid breathing, 
breathlessness in the absence of physical exertion) 
0      1      2      3 
5 I just couldn't seem to get going 0      1      2      3 
6 I tended to over-react to situations 0      1      2      3 
7 I had a feeling of shakiness (eg, legs going to give way) 0      1      2      3 
8 I found it difficult to relax 0      1      2      3 
9 I found myself in situations that made me so anxious I was most 
relieved when they ended 
0      1      2      3 
10 I felt that I had nothing to look forward to 0      1      2      3 
11 I found myself getting upset rather easily 0      1      2      3 
12 I felt that I was using a lot of nervous energy 0      1      2      3 
13 I felt sad and depressed 0      1      2      3 
14 I found myself getting impatient when I was delayed in any way 
(eg, lifts, traffic lights, being kept waiting) 
0      1      2      3 
15 I had a feeling of faintness 0      1      2      3 
16 I felt that I had lost interest in just about everything 0      1      2      3 
17 I felt I wasn't worth much as a person 0      1      2      3 
18 I felt that I was rather touchy 0      1      2      3 
19 I perspired noticeably (eg, hands sweaty) in the absence of high 
temperatures or physical exertion 
0      1      2      3 
20 I felt scared without any good reason 0      1      2      3 
21 I felt that life wasn't worthwhile 0      1      2      3 
 
 Please turn the page  
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Reminder of rating scale: 
0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 
22 I found it hard to wind down 0      1      2      3 
23 I had difficulty in swallowing 0      1      2      3 
24 I couldn't seem to get any enjoyment out of the things I did 0      1      2      3 
25 I was aware of the action of my heart in the absence of physical 
exertion (eg, sense of heart rate increase, heart missing a beat) 
0      1      2      3 
26 I felt down-hearted and blue 0      1      2      3 
27 I found that I was very irritable 0      1      2      3 
28 I felt I was close to panic 0      1      2      3 
29 I found it hard to calm down after something upset me 0      1      2      3 
30 I feared that I would be "thrown" by some trivial but 
unfamiliar task 
0      1      2      3 
31 I was unable to become enthusiastic about anything 0      1      2      3 
32 I found it difficult to tolerate interruptions to what I was doing 0      1      2      3 
33 I was in a state of nervous tension 0      1      2      3 
34 I felt I was pretty worthless 0      1      2      3 
35 I was intolerant of anything that kept me from getting on with 
what I was doing 
0      1      2      3 
36 I felt terrified 0      1      2      3 
37 I could see nothing in the future to be hopeful about 0      1      2      3 
38 I felt that life was meaningless 0      1      2      3 
39 I found myself getting agitated 0      1      2      3 
40 I was worried about situations in which I might panic and make 
a fool of myself 
0      1      2      3 
41 I experienced trembling (eg, in the hands) 0      1      2      3 
42 I found it difficult to work up the initiative to do things 0      1      2      3 
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APPENDIX G 
The Pittsburgh Sleep Quality Index (PSQI) 
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APPENDIX H 
Check for Statistical Outliers 
Minimum and Maximum Z- Scores 
Data for the sample who completed the diary 
 
 
 
GQ6 
 
 
 
 
 
 
PWI 
T1 
PWI 
T1A 
PWI 
T2 
PWI 
T3 
DASS  
DEP 
T1  
DASS 
ANX  
T1  
DASS 
Stress  
T1 
DASS  
DEP 
T1A  
DASS 
ANX  
T1A  
DASS 
Stress 
T1A  
DASS 
DEP 
T2  
DASS 
ANX 
T2  
DASS 
Stress  
T2  
DASS  
DEP 
T3 
DASS 
ANX  
T3 
DASS  
Stress 
T3  
PSQI 
T1 
PSQI 
T1A  
PSQI 
T2  
PSQI 
T3 
                      
Valid  N 
 
Maximum 
Z-score 
 
Minimum 
Z-score 
96 99 33 45 32 96 96 96 32 32 32 45 45 45 31 31 31 92 32 45 29 
 
1.83 
 
-2.19 
 
 
 
2.12 
 
-2.32 
 
1.77 
 
-2.37 
 
1.63 
 
-2.71 
 
2.13 
 
-2.32 
 
1.75 
 
-1.71 
 
2.80 
 
-1.43 
 
1.97 
 
-2.06 
 
2.10 
 
-1.31 
 
2.49 
 
-1.30 
 
2.05 
 
-1.72 
 
2.21 
 
-1.10 
 
3.17 
 
-1.17 
 
2.25 
 
-1.24 
 
2.11 
 
-1.03 
 
3.10 
 
-.89 
 
2.46 
 
-1.31 
 
1.84 
 
-1.67 
 
2.26 
 
-1.19 
 
2.46 
 
-1.45 
 
2.28 
 
-1.40 
                      
Note: The data for the entire sample including those who did not complete the diary was examined for outliers, checking whether all z-score values were between + 3.29. One case was found with 
a z = 3.34 in the results for Anxiety at Time Three. As only the preliminary analyses comparing Time One to Time One A required the entire sample, the same assessment was conducted for the 
data of participants who completed the diary. When this second assessment was conducted the case was no longer an outlier.  
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APPENDIX I 
Assumption of Normality – Skewness and Kurtosis 
Z Skew and Z Kurtosis 
 
 
When the assessment for skewness and kurtosis was run on data for the entire sample, including those who did not subsequently complete the diary, scores for 
Anxiety at Time One, Two and Three, for Depression at Time Two and Three and Stress at Time Three exceeded the z=2.58 cut-off used for this study. As only 
the preliminary analyses comparing Time One to Time One A required the entire sample, the same assessment was conducted for the data of participants who 
completed the diary. Only the scores for Anxiety at Time One, Time Two and Time Three continued to exceed the cut-off. When the Anxiety scores for the entire 
sample and for the sample who completed the diary were transformed via logarithm they became normally distributed. Those scores were used in subsequent 
analyses. 
Data for entire sample including those who did not complete the diary 
 
GQ6 
 
 
 
 
 
PWI T1 PWI T1A PWI T2 PWI T3 
DASS  
DEP 
T1  
DASS 
ANX  
T1  
DASS 
Stress  
T1 
DASS  
DEP 
T1A  
DASS 
ANX  
T1A  
DASS 
Stress 
T1A  
DASS 
DEP 
T2  
DASS  
ANX 
T2  
DASS 
Stress  
T2  
DASS  
DEP 
T3 
DASS 
ANX  
T3 
DASS 
Stress 
T3  PSQI T1 PSQI T1A PSQI T2  PSQI T3 
 
N Valid 106 109 37 52 37 106 106 106 36 36 36 52 52 52 36 36 36 102 36 52 34
Skewness -.344 -.026 -.371 -.789 -.299 .065 .841 .023 .773 .905 .445 .856 1.496 .714 1.233 1.981 1.070 .035 .579 .500 .876
Std. Error of 
Skewness 
 
.235 .231 .388 .330 .388 .235 .235 .235 .393 .393 .393 .330 .330 .330 .393 .393 .393 .239 .393 .330 .403
Z Skew -1.465 -.111 -.958 -2.389 -.771 .276 3.583 .097 1.968 2.305 1.134 2.591 4.526 2.160 3.140 5.046 2.726 .145 1.476 1.513 2.174
Kurtosis -.682 -.549 -.468 .276 -.267 -1.062 .209 -.883 -.733 .299 -.813 -.464 1.811 -.499 .444 3.908 .859 -.917 -.821 -.743 .020
Std. Error of 
Kurtosis 
.465 .459 .759 .650 .759 .465 .465 .465 .768 .768 .768 .650 .650 .650 .768 .768 .768 .474 .768 .650 .788
Z Kurtosis 1.46633 -1.19529 -0.61745 0.424711 -0.35155 -2.28296 0.450159 -1.89839 -0.95418 0.389571 -1.05794 -0.71303 2.785296 -0.76723 0.57867 5.088252 1.117922 -1.93516 -1.06844 -1.14277 0.025079
 
Note: The underlined scores exceeded z = +2.58 cut-off used for this study 
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Data for the sample who completed the diary 
 
GQ6 
 
 
 
 
PWI T1 PWI T1A PWI T2 PWI T3 
DASS  
DEP 
T1  
DASS 
ANX  
T1  
DASS 
Stress  
T1 
DASS  
DEP 
T1A  
DASS 
ANX  
T1A  
DASS 
Stress 
T1A  
DASS 
DEP 
T2  
DASS  
ANX 
T2  
DASS 
Stress  
T2  
DASS  
DEP 
T3 
DASS 
ANX  
T3 
DASS 
Stress 
T3  
PSQI 
T1 
PSQI 
T1A  
PSQI 
T2  
PSQI 
T3 
                       
N Valid 96 99 33 45 32 96 96 96 32 32 32 45 45 45 31 31 31 92 32 45 29 
Skewness -.357 -.022 -.330 -.537 -.109 .063 .815 .024 .863 .852 .497 .980 1.491 .810 1.041 1.757 .898 .087 .688 .646 .841 
Std. Error of 
Skewness 
 
.246 .243 .409 .354 .414 .246 .246 .246 .414 .414 .414 .354 .354 .354 .421 .421 .421 .251 .414 .354 .434 
 Z Skew 
  
-1.450 -.091 -.808 -1.517 -.262 .257 3.310 .096 2.083 2.055 1.199 2.770 4.216 2.291 2.477 4.179 2.135 .345 1.660 1.825 1.940 
Kurtosis -.657 -.565 -.054 .007 -.097 -1.061 .196 -.821 -.340 .430 -.613 -.140 1.985 -.341 -.071 2.929 .304 -.985 -.643 -.316 -.201 
Std. Error of 
Kurtosis 
 
.488 .481 .798 .695 .809 .488 .488 .488 .809 .809 .809 .695 .695 .695 .821 .821 .821 .498 .809 .695 .845 
 Z Kurtosis -1.348 -1.176 -.068 .010 -.120 -2.176 .401 -1.682 -.421 .532 -.758 -.202 2.858 -.491 -.086 3.569 .370 -1.980 -.795 -.455 -.237 
Note: The underlined scores exceeded z = +2.58 cut-off used for this study 
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Anxiety scores following logarithm transformation for entire sample  
 
 
DASS  
ANX 
T1 
DASS 
ANX 
T1A 
DASS 
ANX 
T2 
DASS 
ANX 
T3 
Valid N 106 36 52 36 
Skewness -.588 -.641 -.187 .107 
Std. Error of 
Skewness 
 
.235 .393 .330 .393 
 Z Skew 
  
-2.504 -1.633 -.566 .272 
Kurtosis .004 -.280 -.181 -.515 
Std. Error of 
Kurtosis 
.465 .768 .650 .768 
Z Kurtosis 0.007559 -0.36406 -0.27848 -0.66993 
 
 
Anxiety scores following logarithm transformation for sample who completed the diary  
 
DASS  
ANX 
T1 
DASS 
ANX 
T1A 
DASS 
ANX 
T2 
DASS 
ANX 
T3 
Valid N 96 32 45 31 
Skewness -.619 -.761 -.228 -.034 
Std. Error of 
Skewness 
.246 .414 .354 .421 
 Z Skew 
  
-2.512 -1.837 -.644 -.082 
Kurtosis -.005 -.165 .080 -.762 
Std. Error of 
Kurtosis 
.488 .809 .695 .821 
Z Kurtosis -0.00927 -0.2035 0.115752 -0.92883 
 
